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for  MINIATURIZED  COMPONENTS 


from  STOCK 


Screw . 4^  Fit. 

Unit  Well ht . 1 01. 


ULTRA-MINIATURE  UNITS  TO  SPECIFICATIONS  ONLY 

UTC  ultra-miniature  units  are  uncased  types  of  extremely  small  size.  They  are  made  to  customers'  specifications 
only,  and  represent  the  smallest  production  transformers  in  the  world.  The  overall  dimensions  are  Vi  x  ^  x 
...Weight  approximately  .2  ounces.  Typical  special  units  of  this  size  are  noted  below: 

Type  K-16949  100,000  ohms  to  100  ohms ...  6  MW ...  100  to  5,000  cycles. 

Type  li-14871  20,000  ohms  (1  Ma.  DC)  to  35  ohms ...  6  MW ...  300  to  5,000  cycles. 

Type  M-1487S  6  ohms  to  10,000  ohms ...  6  MW ...  300  to  5,000  cycles. 

Type  M-148S0  30,000  ohms  11  Ma.  DC)  to  3,000  ohms ...  6  MW ...  300  to  5,000  cycles. 

Type  M-14981  25,000  ohms  (.5  Ma.  DC)  to  1,000  ohms... 6  MW... 300  to  5,000  cycles. 


*  200  ohm  termination  can  be  uaed  for  ISO  ohms  or  2SO  obrnt,  500  ohm  termination  can  be  used  for  600  ohms. 

**  can  be  used  with  hl|her  source  Impedances,  with  correspondine  reduction  In  frequency  range.  With  200  ohm  source 
secondary  Impedance  becomes  250,000  ohms . . .  loaded  response  Is  -4  db.  at  300  cycles. 

**can  be  used  for  500  ohm  load  . . .  25,000  ohm  primary  Impedance  ...  1.5  Ma.  DC. 
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MAGNETIC-CORE  MEMORY — New  coincident-current  rrterrtory,  developed  in  Digital  Computer  Laboratory  at  MIT, 
uses  256  Ferramic  toroids  made  by  Gerteral  Ceramics  A  Steatite  Corp.  For  details,  see  p  146 . COVER 

FIGURES  OF  THE  MONTH .  * 

Includes  Electronics  Output  Index,  o  business  barometer  for  management 

INDUSTRY  REPORT .  * 

Top-level  news,  trends  and  market  interpretations 

SPIRAL-BEAM  TUBE  MODULATES  1  KW  AT  UHF,  by  C.  L.  Cuccio .  130 

Improved  electron  coupler  may  find  use  in  uhf  television 

PUNCHED  TAPE  GUIDES  MILLING  MACHINE  CUTTERS,  by  J.  O.  McDonough .  135 

Costly  setup  chores  ore  eliminated  electronically 

ENERGY  LEVELS  IN  TRANSISTOR  ELECTRONICS,  by  Abraham  CobUns  and  Harry  L.  Owens .  13B 

Second  in  a  series  of  articles  on  transistor  theory  and  application 

X-RAY  ABSORPTION  GAGE  CHECKS  ARTILLERY  SHELLS,  by  George  M.  Ettinger .  142 

Used  to  find  voids  in  projectile  filler,  instrument  is  fast  and  automatic 

FERRITES  SPEED  DIGITAL  COMPUTERS,  by  David  R.  Brown  and  Ernest  Albers-Shoenberg .  146 

New  moteriol  increases  computer  speed  and  reliobility 

VIDEO  INSET  SYSTEM,  by  J.  L.  Hathaway  and  F.  L.  Hatke . 150 

Scenery  costs  can  be  cut  by  using  miniatures  with  humon  actors  electronically  superimposed 

TRANSISTORIZED  HEARING  AIDS,  by  James  D.  Fahnestock . .  154 

Discusses  typical  circuits  from  standpoint  of  performance  and  economy 

TESTING  UFH-TV  MIXER  CRYSTALS,  by  Nicholas  DeWolf .  156 

Laboratory  ond  factory  production  test  methods  use  standord  equipment 

R-F  IRRADIATION  OF  SEEDS,  by  Herbert  Jonas .  161 

Higher  percentage  of  seeds  germinate  when  properly  treated  using  high-power  oKillotor 

HOW  TO  DESIGN  BISTABLE  MULTIVIBRATORS,  by  Ralph  Pressman .  164 

Flip-flops  that  work  despite  voltage  ond  resistance  voriotions 

CATHODE-INTERFACE  EFFECTS  IN  TV  RECEIVER  DESIGN,  by  F.  M.  Dukat  and  I.  E.  Levy .  169 

Coreful  design  can  stretch  tube  life 

BIOELECTRIC  INTEGRATOR  GAGES  STRAIN  AND  EFFORT,  by  Adalbert  Ford .  172 

R-C  circuit  sums  complex  potential  waveforms  from  human  tissue 

UHF  GRID-DIP  METER,  by  A,  E.  Hylas  and  W.  V.  Tyminski .  175 

Unit  uses  6F4  mounted  on  movable  carriage  to  cover  bond  between  390  and  1,000  me 

PRODUCTION-LINE  GAS  TEST  FOR  PICTURE  TUBES,  by  R.  E.  Ostrowski .  17B 

Semiautomatic  circuit  checks  degree  of  vacuum  while  finished  tubes  move  on  conveyor  line 

MINIATURIZATION  OF  AIRBORNE  FILTER  CHOKES,  by  Walter  E.  Tanner .  1B0 

New  calculation  chort  gives  optimum  design,  reducing  space  and  weight  30  percent 

NUCLEAR  RESONANCE  SPECTROMETER,  by  Uonard  Mailing .  1B4 

Permits  identification  of  elements  in  free  or  combined  form 

HIGH-IMPEDANCE  ARTIFICIAL  DELAY  LINES,  by  William  S.  Carley  and  Edward  F.  Seymour .  IBB 

Distributed-constant  delay  lines  have  charocteristic  impedances  os  high  as  10,000  ohms 
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marion  meters 


Wiila  lot  hizlhai  inlonnadion 

Morion  Eloctiiced  Inotrumonl  Compemr,  401  Canal  St.,  Monchaotat,  N.  H.,  U.S.  A. 


SPICIPICATIONS 

Ragistarsi  l/IO  hour  slaps  to  9999.9  Ragistarsi  I  hour  stops  to  99999 

Drown  stool  cosa  —  mognaticolly  shlaldad 
Solf-starting  Synchronous  Motor  1I0-I2S  or  220-250  volt  30  or  60  cycio  A.C, 


MUIRHEAD  &  CO.  LTD. 


THE  D-649  18'  MUFAX  CHART  RECORDER 

BECKENHAM  •  KENT  •  ENGLAND 


I  The  D-649  18"  Mufax  Chart  Recorder  offers  i 
«  .  :: 

I  the  most  convenient  method  yet  devised  of 

I  receiving  facsimile  weather  maps  transmitted 

\  by  radio  or  landline.  It  can  be  used  side  by 

\  side  with  American  equipment  on  existing 

I  systems;  alternatively,  a  private  network  can 

\  be  set  up  by  using  it  in  conjunction  with 

\  the  D-658  18”  Mufax  Chart  Transmitter. 

Recording  is  on  inexpensive  Mufax  paper  supplied  in 
lOO-foot  rolls,  which  enables  the  recorder  to  operate 
unattended  for  days  at  a  time.  The  transmitted  map, 
measuring  18"  x  22",  is  received  full  size,  and  can 
be  examined  while  recording  is  still  taking  place. 

The  record,  which  is  black  on  white,  is  instantly 

visible  and  requires  no  processing.  Picture 
quality  is  better  than  that  obtainable  by  any 
other  direa  recording  system,  even  when 
using  the  double  speed  facility  which 
is  exclusive  to  Mufax  equipment. 
No  other  system  can  offer  these 
_  advantages — write  now  for  full 
descriptive  literature. 
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Previous  Month  Lotest  Month 


Jon.  '52  Dec.  ’52  Jan.  '53 


FIGURES  OF  THE  MONTH 


p-pnwlsional;  r-revl$ed;  e— estimated 


RECEIVING  TUBE  SALES 

(Source;  RTMA)  Jan.  '52 

Receiv.  tubes,  total  units  26,736,695 

Receiving  tubes,  new  sets  15,763,221 

Rec.  tubes,  replacement  6,338,157 

Receiving  tubes,  gov't.  3,209,025 

Receiving  tubes,  export  1,426,292 

Picture  tubes,  to  mfrs.  340,192 


SEMICONDUCTOR  SALES 

(Source:  RTMA) 

Germanium  Diodes  — 


Dec.  '52  Jan.  '53 
1,568,334  1,470,472 


COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  '  Jan.  '52  Dec.  '52 


Quorterly  Figures 


INDUSTRIAL 

Year 

Previous 

Latest 

Ago 

Quarter 

Quarter 

EQUIPMENT  ORDERS 

(Source:  NEMA) 

3rd  '51 

2nd  '52 

3rd  '52 

Dielectric  Heating . 

$210,000 

$510,000 

$320,000 

Induction  Heating  .... 

$4,060,000 

$2,410,000 

$1,760,000 

Welding  Control  . 

$1,280,000 

$1,480,000 

$1,810,000 

Other  Electronic  Control 

$720,000 

$1,020,000 

$920,000 

RECEIVER  SALES 

(Source;  RTMA) 


Previous 

Month 


Latest 

Month 


Dec.  '52 
921,086 
452,556 
271,507 
194,837 
406,258 


Dec.  '52 
1,049,770 
1,514,688 


Dec.  '52 
43,220,393 
31,061,892 
8,771,035 
1,745,491 
1,641,975 
852,501 


Year 

Ago 

TV  AUDIENCE 

(Source:  NBC  Research  Dept.)  Feb.  '52 

Sets  in  Use-toUl _  16,129,300 

Sets  In  Use-Netw'k  conn.  15,262,600 

Sets  in  Use-New  York  2,840,000 

Sets  in  Use-Los  Angeles  1,100,000 

Sets  in  Use-Chicago . . .  1,093,000 


Dec.  '52 
$2,856,714 
$5,717,800 
$1,980,316 
$4,370,265 
$1,331,588 
$7,088,506 
$1,211,316 
$7,830,806 


Jan.  '53 
137 
177 
791 
2,399 
130 
246 
612 
15 
12 


31,076 

34,310 

10,292 

11,859 

4,700 

103,570 

792 

26 

425 

877 


34,600 

38,422 

12,098 

15,653 

5,536 

117,800 

1,858 

87 

500 

1,023 


Feb.  '53 


147 

221 

815 

2,409 

131 

252 

611 

20 

8 


Jan.  '53 


35,323 

38,631 

12,234 

15,761 

5,531 

117,106 

1,892 

90 

507 

1,037 


STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Feb.  '52 
Radio— TV  &  Electronics  276.2 

Radio  Broadcasters. .. .  268.8 


Jan.  '53 

321.4 

300.4 


INDUSTRIAL  TUBE  SALES 


(Source:  NEMA)  3rd  '51 

Vacuum  (non>receivlng)  $8,420,000 

Gas  or  vapor .  $2,620,000 

Phototubes  .  $270,000 

Magnetrons  and  velocity 
modulation  tubes  . .  $3,740,000 


RECEIVER 

PRODUCTION 


(Source:  RTMA) 


Television  sets 
Home  sets  . . . 
Clock  Radios  . 
Portable  sets  . 
Auto  sets  . . . 


Year 

Ago 


Jan.  '52 
404,932 
288,724 
80,151 
68,433 
195,147 


Television  sets,  units . . . 
Radio  sets  (except  auto) 


Jan.  '53 


719,234 

361,921 

189,592 

93,%2 

447,667 


Jan.  '53 


640,073 

414,726 


Jan.  '53 


37,343,081 

25,409,671 

9,167,440 

1,576,298 

1,189,672 

825,209 


Previous 

Month 


Jan.  '53 
21,234,100 
21,136,900 
3,290,000 
1,375,000 
1,360,000 


Latest 

Month 


NETWORK  BILLINGS 


Jan.  '53 


$2,669,327 

$5,157,346 

$1,786,134 

$4,260,555 

$1,604,892 

$7,321,386 

$1,000,074 

$7,521,553 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Dec.  '51  Nov.  '52 


Dec.  '52 


331,200-p 

$69.29-p 

$63.79-p 

42.2-p 

41.1-p 


BROADCAST  STATIONS 


Aeronautical  . 

Marine  . 

Police,  fire,  etc.  . 

Industrial . 

Land  Transportation  .. 

Amateur  . 

Citlxens  Radio . 

Disaster . 


Expeiimental  . . 
Common  carrier 


Feb.  '53 


304.5 

2851 


Feb.  '53 


21,907,100 

21,817,200 

3,350,000 

1,395,000 

1,410,000 


(Source:  Pub.  Info.  Bureau) 

AM/FM-ABC  . 

AM/FM-CBS  . 

AM/FM-MBS . 

AM/FM-NBC  . 

TV-ABC  . 

TV-CBS  . 

TV— DuMont  . 

TV-NBC  . 


Jan.  '52 
$3,301,479 
$5,161,397 
$1,699,282 
$4,357,353 
$2,020,461 
$5,074,643 
$717,148 
$7,259,307 


Prod,  workers,  electronic 
Av.  wkly.  earnings,  elect. 
Av.  wkly.  earnings,  radio 
Av.  weekly  hours,  elect. 
Av.  weekly  hours,  radio 


272,100 

$65.08 

$60.61 

42.4 

41.6 


321,500-r 

$68.30-r 

$63.39-r 

41.8 

41.0 


2nd  '52  3rd  '52 


$9,830,000 


$8,500,000 


(Source:  FCC) 


TV  Stations  on  Air _ 

TV  Stns  CPs-not  on  air 
TV  Stns-Applicatlons 
AM  Stations  on  Air. . . 
AM  Stns  CPs-not  on  air 
AM  Stns-Appileations 
FM  Stations  on  Air  . 
FM  Stns  CPs— not  on  air 
FM  Stns— Applications 


Feb.  '52 


$12,110,000 

$3,150,000 

$480,000 


$10,580,000 

$2,950,000 

$570,000 


INDUSTRY  REPORT 
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Congress  Starts  Probe  Of  Color  TV 


Senator  cries  'holdup', 
industry  soys  'not  true', 
os  investigation  starts 

Charging  that  “powerful  interests 
have  used  every  legal  maneuver 
and  technical  roadblock”  to  delay 
the  development  of  color  tv  until 
the  monochrome  market  has  been 
exhausted.  Senator  Johnson  of 
Colorado  has  asked  for  a  full  Con¬ 
gressional  investigation. 

Senator  Tobey,  chairman  of  the 
Senate  Committee  on  Interstate 
and  Foreign  Commerce,  has 
promised  a  thorough  probing. 

(The  House  Commerce  Commit¬ 
tee  under  its  chairman  Rep.  Wolver- 
ton,  R.,  N.  J.,  began  its  own  tv  color 
hearings  March  24.) 

►  First  Step — In  a  letter  to  W.  R. 
G.  Baker,  chairman  of  the  National 
Television  Systems  Committee, 
Tobey  says,  in  part,  “As  a  pre¬ 
liminary  step  before  embarking  on 
a  full  study  of  this  problem, 
the  following  information  is 
requested: 

(a)  Dors  any  member  of  your  group 
plan  to  manufacture  any  receiver  sets 
capable  of  receiving  the  color  signals 
under  the  Commission’s  present  stand¬ 
ards?  If  not,  why  not? 

(b)  Does  any  member  of  your 
group  propose  to  manufacture  receiv¬ 
ers  capable  of  receiving  color  signals 
under  any  other  standards?  For  ex¬ 
ample,  under  the  signals  specifically 
approved  by  NTSC.  If  so,  when  do 
they  expect  to  start  production?  If 
not,  why  not? 

(c)  Do  you  know  if  anyone  is  going 
to  request  the  Commission  to  adopt 
new  standards  for  color  broadcasts? 
If  so,  when  and  who?” 

►  Industry’s  Answer — In  reply  to 
Tobey’s  request.  Baker  lists  experi¬ 
mental  compatible  NTSC  receiver 


availability  reported  at  a  January, 
1953  meeting  of  his  Committee  and 
announces  he  is  sending  Tobey 
complete  minutes  of  NTSC  meet¬ 
ings.  Baker  then  says  that  “Our 
Committee  has  concerned  itself 
solely  with  a  significant  and  highly 
challenging  technical  problem: 
how  best  to  achieve  the  optimum 
in  terms  of  a  color  television  sys¬ 
tem.  The  only  persons  on  the  Com¬ 
mittee  and  associated  with  its 
work  are  scientists  and  engineers 
of  special  technical  qualifications. 
This  has  been  the  only  limiting 
factor  with  respect  to  participa¬ 
tion,  since  any  interested  scientist 
or  engineer  has  been  welcome. 
The  Committee  has  not  concerned 
itself  with  any  phase  of  production 
equipment,  nor  with  considera¬ 
tions  involving  the  proprietary  in¬ 
terests  of  members  or  companies 
in  the  industry.” 

►  Prime  Objective — Baker  further 
states  that  “a  primary  objective  of 
this  Committee  was  to  attempt  to 
create  a  practical  color  transmis¬ 
sion  which  would  utilize  as  a 
foundation  the  existing  mono¬ 
chrome  transmission  standards.  .  . 
Then  this  important  improvement 
in  this  service  can  be  realized 
without  reducing  the  value  of  a 
single  one  of  the  millions  of  tele¬ 
vision  receivers  owned  by  the 
American  public.” 

Reviewing  the  tv  background. 
Baker  says  the  NTSC  monochrome 
standards  established  in  1941, 
adopted  by  the  FCC,  have  proved 
to  be  “soundly  engineered”  and  he 
intimates  that  the  government 
freeze  on  color  set  construction 
has  been  mostly  responsible  for 
slowing  up  market  development. 


A  compatible  color  system  is  now 
practicable.  Baker  feels,  and  “the 
completion  of  extensive  field  tests 
scheduled  to  begin  within  the  next 
month,  should  permit  a  definitive 
judgment.” 

►  RCA — David  Samoff  announced, 
in  the  midst  of  all  this,  that  RCA 
has  spent  $20  million  for  research 
and  development  of  color  tele¬ 
vision,  $5  million  of  it  in  1952  and 
that  “these  large  expenditures  are 
continuing  during  the  present 
year.” 

Germanium  Diode  Sales 
To  Double  Again 

UHF-TV  mixers  and  video  de¬ 
tectors  will  account  for  half  of 
expected  20  million  in  1953 

Germanium  diode  sales  doubled  in 
1952,  and  present  indications  are 
that  they  will  double  again  in  1953.^ 
RTMA  statistics  show  that  sales 
in  1952  totaled  9.5  million,  as  com¬ 
pared  to  4.5  million  in  1951  and 
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about  3.7  million  in  1950.  Sales 
in  1953  are  expected  to  approach 
20  million,  with  half  of  this  figure 
being  divided  between  uhf-tv  mix¬ 
ers  (5  million)  and  video  detectors 
(5  million)  in  vhf  and  vhf-uhf 
combination  sets. 

Most  impressive  jump  in  sales 
came  in  latter  part  of  1952  when 
uhf  tv  became  a  reality  and  manu¬ 
facturers  rushed  to  meet  demands 
of  new  areas.  As  shown  in  accom¬ 
panying  plot  of  sales  by  months, 
figures  rose  from  350,000  in  July 
to  over  1.5  million  in  December. 

►  New  Service — Beginning  in  this 
issue,  monthly  germanium  diode 
sales  will  be  reported  in  the  Fig- 
urcH  of  the  Month  department  of 
Electronics  appearing  on  page  4. 
These  statistics  show  combined 
sales  figures  for  General  Electric, 
Raytheon,  Sylvania  and  Hytron. 

Setmakers  Watchful 
As  UKF  Gains 

Sales  battle  shapes  up  over  r-f 
tuning  methods;  consumer 
reaction  awaited 

With  15  stations  on  the  air  and  a 
score  or  more  rapidly  approaching 
completion,  uhf  television  has  re¬ 
ceiver  manufacturers  watchful. 
Biggest  question  mark  is  front-end 
design. 

Sets  currently  available  gener¬ 
ally  feature  either  of  two  r-f  tun¬ 
ing  methods:  One  uses  uhf-con- 
verter  strips  with  from  13  to  16 
positions.  (An  82-channel  detent- 
type  tuner  was  recently  an¬ 
nounced.)  The  other  method  re¬ 
quires  a  separate  tuner  or  con¬ 
verter  that  tunes  continuously 
through  all  70  uhf  channels. 

►  Enter  the  Viewer — Big  question 
is  whether  the  average  consumer 
will  readily  shell  out  the  extra  dol¬ 
lars  that  all-channel  uhf  recep¬ 
tion  might  cost. 

Manufacturers  are  divided  in 
their  answer.  Some  have  come  out 
four  square  for  strip  tuning. 
Others,  particularly  those  whose 
vhf  sets  do  not  use  turret  tuners, 
offer  continuous  tuning.  Still 


others  are  riding  both  ends  of  the 
goat  and  supply  both.  For  the 
most  part,  a  wait-and-see  attitude 
pervades  the  industry.  Even  the 
staunchest  partisans  are  not  pro¬ 
ducing  sets  in  overwhelming 
quantity. 

►  A  Ijook  at  the  Field — Twenty- 
four  receiver  manufacturers  were 
asked  about  their  plans:  11  said 
they  were  making  uhf  sets,  5  said 
sets  would  soon  be  forthcoming, 
6  gave  no  information  and  2  dis¬ 
claimed  interest  in  uhf. 


Top  manufacturers  prepare  to 
hasten  computers'  move  from 
laboratory  to  office 

Building  electronic  brains  for  busi¬ 
ness  is  the  most  recent  goal  of  the 
nation’s  leading  business-machine 
firms. 

Electronic  computing  tech¬ 
niques,  developed  during  the  latter 
part  of  World  War  II,  were  first 
applied  largely  to  warlike  chores 
like  compiling  ballistics  tables  and 
meteorological  data.  The  big  brains 
were  built  chiefly  for  government 
labs  and  universities.  Electronic 
computing  captured  the  popular 
imagination  and  names  like  SEAC, 
ENIAC,  UNIVAC  and  even 
MANIAC  began  to  enrich  the 
language. 

►  Out  of  the  I..ab — After  the  war, 
several  small  firms,  long  on  hair 
but  short  on  capital,  attempted  to 
exploit  the  new  devices  commer¬ 
cially.  Their  machines  were  still, 
however,  intended  for  use  in 
laboratories.  But,  the  big  brains’ 
aptitude  for  solving  other  prob¬ 
lems  was  not  lost  to  canny  busi¬ 
ness-machine  company  executives. 
They  foresaw  use  of  electronic 
business  machines  to  keep  ledger 
accounts,  make  up  payrolls,  keep 
running  .sales  records,  compute 
and  mail  bills  and  premiums,  con¬ 
trol  industrial  production  and  main¬ 
tain  perpetual  inventories. 

►  Engineers  Wanted — You  don’t 


All  24  had  something  to  say  about 
converting  their  late-model  sets  al¬ 
ready  in  the  field  for  uhf.  Three 
offered  conversion  only  by  adding  a 
continuous  tuner,  15  said  strips 
would  be  available  and  six  offered 
both. 

Of  the  new  sets  di.scussed,  six 
models  are  continuously  tuned,  two 
are  atrip  tuned  and  three  come  both 
ways.  Only  five  set  manufacturers 
responding  announced  a  line  of  ex¬ 
ternal  uhf /vhf  converters;  two 
firms  said  that  external  converters 
were  under  development. 


throw  an  electronic  computer  to¬ 
gether  solely  by  the  model-shop 
pilot-plant  approach;  high-pow¬ 
ered  research  is  prerequisite.  Com¬ 
petent  engineers  are  rare  birds, 
however,  and  how  to  acquire  red- 
hot  '  electronic  research  staffs 
plagued  the  business-machine 
people  not  a  little. 

Following  P.  T.  Barnums’  ad¬ 
vice,  “If  you  can’t  beat  them,  make 
’em  part  of  your  act,’’  business- 
machine  firms  with  sales  and  ap¬ 
plication  experience  and  smaller 
firms  with  technical  know-how  be¬ 
gan  to  make  sweet  music  together. 

►Many  Mergers — Remington  Rand 
recently  acquired  Engineering  Re¬ 
search  Associates  of  St.  Paul, 
Minn,  and  Arlington,  Va.,  a  well- 
seasoned  electronics  firm  whose 
stock  in  trade  heretofore  has  been 
custom-building  super-secret  com¬ 
puting  equipment  for  government 
labs.  ERA  joins  Eckert-Mauchly, 
makers  of  UNIVAC,  as  a  division 
of  Remington  Rand. 

Underwood  has  taken  over  the 
Electronic  Computer  Corp.  of  New 
York;  National  Cash  Register  has 
teamed  up  with  Computer  Re¬ 
search  Corp.  of  Hawthorne,  Calif., 
and  Physical  Research  Co.  has  said 
“I  do’’  to  Marchand  Calculating 
Machine. 

Burroughs  Adding  Machine  is  in 
the  electronics  business  via  both 
their  rapidly-expanding  Philadel¬ 
phia  research  lab  and  their  Brook¬ 
lyn  subsidiary.  Control  Instrument 

(CotttiniMd  on  page  t) 
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Here’s  how  to  get 

OOOD  USABIE  POWER 
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Typicol  UHF  Triode  Psrformancs 
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Sylvania  Rocket  Tube  Type  2C37 
$uppUe$  450  Mw  at  3300  Me, 


Because  of  their  high  power 
throughout  the  UHF  spectruni, 
Sylvania  rocket  tubes  are  especially 
recommended  for  service  as  pulsed  o 
oscillators,  cw  oscillators,  rf 
amplifiers  and  frequency  multi¬ 
pliers  . . .  this  is  one  mmre  reason 
why  it  will  pay  yon  to 
specify  SYLVANIA. 


Compare  Sylvania  Rocket  Tube's  Performance 


SYLVANIA 
ROOCn  TUN 


SrUani*  Electric  Prodaett  Inc. 

D«pl.  3E-1004, 1740  Broadway,  N.  Y.  19.  N.  Y. 

PUo$o  ttmd  mo  lotoe  data  Jtoot$  conrarMteg  Sylvaaia 
Rockor  Tltbaa 
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Co.  Friden  has  bought  the  rights 
to  the  Benson-Lehner  Computyper 
and  is  planning  to  market  a  low- 
cost  printing  calculator.  Victor 
Adding  Machine  is  energetically 
casting  about  for  electronics  engi¬ 
neers. 

^Self-Made  Staffs — In  the  elec¬ 
tronic  computer  business  since 
1944,  IBM  will  soon  supplant  their 
SSEC  in  the  big-brain  bracket  with 
their  new  model  701.  Production 
is  scheduled  to  be  one  a  month. 
The  604  printing  calculator  will 
remain  IBM's  entry  in  the  medium 
price  range. 

Monroe  has  been  building  up  its 
staff  since  the  last  war  and 
recently  launched  the  MONRO¬ 
BOT,  a  medium-priced  business- 
type  calculator.  No  mass  produc¬ 
tion  plans  have  been  announced. 

New  Process  Cuts 
Cost  of  Germanium 

Rare  transistor  material  is  ex¬ 
tracted  from  waste  coal-gas 
liquid  at  half  of  present  costs 

Addition  of  processing  facilities  to 
the  Omori  plant  of  Tokyo  Gas  Co. 
will  make  possible  the  production 
of  100  grams  of  pure  germanium  a 
day  from  waste  liquid,  at  about 
half  the  cost  of  present  U.  S.  pro¬ 
duction  methods.  This  and  other 
Japanese  pilot-plant  installations 
now  under  way  are  expected  to 
produce  over  200  pounds  of  the 
precious  metal  this  year.  Present 
world  output  is  only  about  3  tons  a 
year. 

►  Process  Details — B  lack  sedi¬ 
ments  are  Altered  out  of  the  waste 
liquid,  heated  and  burned  with  tar 
to  get  a  reddish  powder.  Chloric 
acid  is  added  and  the  powder  is 
distilled  to  get  germanium  tetra¬ 
chloride  vapor  at  85  deg  C.  Run¬ 
ning  this  through  water  gives 
white  germanium  oxide  which, 
when  mixed  with  hydrogen  gas  at 
900  deg  C,  gives  99.99  percent  pure 
germanium. 

The  rare  metal  gallium,  also  es¬ 
sential  to  the  electronics  industry. 


can  be  obtained  by  extracting  gal¬ 
lium  tetrachloride  from  the  sedi¬ 
ments  of  germanium  tetrachloride 
vapor  with  a  solvent  and  electroliz- 
ing  the  extract. 

Patents  on  the  process  have 
been  applied  for  in  12  countries, 
including  U.  S.,  by  inventor 


Biggest  peacetime  military  contract 
ever  received  by  Sperry  Gyroscope 
is  for  ‘Skysweeper’,  the  Army’s 
largest-caliber  automatic  antiair¬ 
craft  gun  with  radar,  target  com¬ 
puter  and  weapon  on  a  single 
mount. 

The  weapon  spots  and  tracks  an 
enemy  plane  flying  at  near-sonic 
speed,  aims  and  flres  at  a  rate  of 
45  rounds  per  minute.  It  flnds  and 
tracks  at  15  miles  and  provides 
effective  shoot-down  range  of  4 
miles. 

►  Dollars  per  Gun — Cost  of  the 
fire-control  system  is  about  75-per¬ 
cent  of  the  gun  unit  which  costs 
1240,000.  Spares,  tools  and  test 
equipment  cost  $60,000,  and  the 
prime  mover,  a  cargo  tractor,  $85,- 
000,  to  a  total  of  $385,000. 

A  complete  Skysweeper  has  317 
electron  tubes,  12,000  parts  and 


Masaru  Inagaki,  who  is  an  engi¬ 
neer  with  the  Coal  Research  Insti¬ 
tute  in  Tokyo.  The  new  process 
eliminates  the  problems  of  remov¬ 
ing  impurities  such  as  arsenic  and 
antimony,  encountered  in  the 
present  method  which  uses  coal 
soot  or  coal  ash. 


4,500  items  in  tools,  test  equipment 
and  spare  parts.  A  total  of  18 
harnesses  connect  the  chassis. 
One  of  these  contains  600  wires 
and  three  have  400. 

Feasibility  of  an  automatic  on- 
mount  radar  Are  control  combined 
with  a  rapid  Are  antiaircraft  gun 
was  studied  by  Army  Ordnance 
and  Sperry  in  1943. 

Development  work  on  the  gun 
during  the  next  few  years  resulted 
in  the  flrst  complete  experimental 
weapon  being  delivered  to  Ordnance 
in  1948. 

This  and  the  second  system  de¬ 
livered  one  month  later  were  given 
extensive  evaluation  tests  at  Aber¬ 
deen  Proving  Ground,  Md.  and  Fort 
Bliss,  Texas. 

►  Speed  Up — A  closely  coordinated 
package  subcontracting  plan  was 

(Continued  on  page  10) 
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New  processing  ievelopments  now  make  it 
possible  for  ev  ery  Prokar  miniature 
molded  capacitor  to  >e  used  at  temperatures 
up  to  125°C  without  voltage  derating! 

An  exclusive  Sprague  solid  dielectric  and  a 
mineral-filled  phenol  c  jacket  assure  stable 
performance  from  —  !15®C  to  +125®C. 

Ten  mold  sizes— ran; ;ing  upwards  from  the 
.175”  dia.  x  Vs”  long  unit  pictured  actual  size 
at  left— give  you  maximum  space  economy 
in  miniaturized  equip  ments.  Originally 
developed  for  military  uses,  the  moderate 
prices  of  these  minia  ure  capacitors  make  them 
well  worth  your  inve  itigation  also  for  use 
in  dependable  comm  ^rcial  electronic 
equipment.  Write  toe  ay  for  Engineering 
Bulletin  205F  to  the  !lprague  Electric  Company, 
35  Marshall  St.,  Nor  h?Adams,  Massachusetts. 


^  WORLD’S  LARGEST  CAPACITOR  MANUFACTURER 

EXrORT  fOR  THE  AMERICAS  SPRAGUE  ELECTRIC  INTERNATIONAL  LTD,  NORTH  ADAMS.  MASS  CABLE  SPREXINT 
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Production  lineup  of  rodor  trockers  for  the  Skysweeper 


evolved,  whereby  other  manufac¬ 
turers  could  produce  complete  sub¬ 
assemblies  of  the  system.  This 
spreading  of  the  work  reduced  lead 
time  by  one  year  and  utilized  sur¬ 
plus  capacity  of  other  manufactur¬ 
ing  facilities. 

Army  Ordnance  awarded  Sperry 
a  multi-million  dollar  contract  to 
produce  the  fire-control  systems  at 
a  high  rate  in  December  1949.  By 
February  1960,  more  than  20  sub¬ 


contractors  had  started  work  on 
package  units,  while  numerous 
parts  designs  were  released  to 
hundreds  of  small  businesses. 

A  second-source  prime  contract 
was  awarded  to  AC  Spark  Plug 
Division  of  General  Motors,  for 
additional  production  of  Sky- 
sweeper  fire  control  systems. 
Under  an  assistance  agreement, 
Sperry  provided  AC  Spark  Plug 
with  technical  aid. 


Radio-TV  Industry  Holds  Price  Line 


Full  price  decontrol  has  not  yet 
brought  general  price  increases 
on  parts  or  receivers 

Many  industry  observers  thought 
that  radio-tv  parts  and  receiver 
manufacturers  would  take  quick 
advantage  of  the  recent  decontrol 
of  prices  in  the  industry  to  up 
profits  via  price  hikes.  But  so  far, 
the  industry  in  general  has  pretty 
well  held  price  lines. 

►  Parts  Manufacturers — Compo¬ 
nent  makers  themselves  were  of 
the  opinion  that  most  parts  com¬ 
panies  would  raise  prices  as  much 
as  10  percent  as  soon  as  the  lid 
came  off  and  that  in  a  short  time 
the  industry  as  a  whole  would 


climb  to  a  higher  price  structure. 
No  such  concerted  movement  has 
yet  taken  place.  As  a  result  of 
rising  copper  costs  some  parts 
manufacturers  have  upped  prices 
on  yokes,  transformers  and  hook¬ 
up  wire  but  the  number  of  com¬ 
panies  doing  so  is  still  small. 

Parts  makers  and  buyers  gener¬ 
ally  laud  an  announcement  by 
Motorola.  Even  before  full  de¬ 
control  had  taken  place,  Paul  V. 
Galvin,  president  of  the  company, 
announced  a  2-point  policy:  “(1) 
No  increases  will  be  allowed  on 
any  of  our  radio  and  television 
prices  this  year.  Our  basic  policy 
will  be  to  lower  prices,  if  possible. 
(2)  Because  of  the  criticalness  of 
our  own  cost-price  relationship,  all 


requests  for  price  increases  from 
our  suppliers  during  the  next  few 
months  will  be  examined  by  a  com¬ 
mittee  of  top  management,  includ¬ 
ing  myself.  This  committee  in¬ 
tends  to  follow  the  materials 
market  in  detail  and  to  know 
whether  companies  among  our  sup¬ 
pliers  look  upon  their  relationship 
with  Motorola  with  the  long  view 
in  mind  or  only  for  the  immediate 


►  Set  Manufacturers — Before  the 
first  of  the  decontrol  actions  had 
been  taken,  the  beginning  of  an 
upward  trend  in  tv  receiver  prices 
had  begun.  Admiral  had  raised 
prices  on  8  tv  models  from  $10  to 
$60  each.  Emerson  followed  with 
an  increase  in  list  prices  on  4  tv 
models  of  from  $20  to  $30  due  to 
increased  cost  of  cabinets  and 
components.  CBS-Columbia  also 
raised  prices  on  some  models.  How¬ 
ever,  none  of  these  increases  were 
made  as  a  result  of  decontrol. 


Guided-Missile  Plans 
Make  Progress  Slowly 

Three-billion  dollars 
buys  much  research 
but  little  production 

When  a  rocket  blasts  off,  it  rises 
slowly  in  a  cloud  of  dust  and 
flame.  Then  it  hovers  precariously 
and  for  a  sickening,  dizzy  second 
seems  about  to  topple  over.  How¬ 
ever,  it  begins  to  rise,  gather  speed 
and  disappear  from  view,  only  to 
reappear  seconds  later  as  a  wispy, 
silver  trail  spiraling  in  the  strato¬ 
sphere. 

The  entire  guided-missile  pro¬ 
gram  seems  to  be  at  the  second 
crucial  point. 

►  Cost — Since  June  1950,  the 
guided-missile  program  has  cost 
about  4  billion.  The  level  of  spend¬ 
ing  is  rising  steadily.  The  Air 
Force  will  spend  $300  million  this 
year  as  against  $130  million  in 
1952  and  $150  million  in  1951.  The 
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replaces  these  9  parts . . . 


i/jT 


25%  to  80%  fewer  soldered 
connections  —  speeds  ossem* 


Fewer  pieces  to  buy  or  inventory 
—  saves  money,  saves  time 


Fewer  connections  minimize  wir¬ 
ing  errors  —  speeds  production 


For  scores  of  electronic  applications  — 
Centrolob  PECs  give  you  6 
tremendous  SAVINGS 

ANY  way  you  look  at  them,  Centralab  Printed  Elec- 
l\.  tronic  Circuits  mean  more  money  in  your  pockets. 
No  other  modern  electronic  development  offers  you 
six  such  tremendous  time  and  cost-saving  advantages 
for  low-power  applications. 

Pioneered  and  completely  developed  by  Centralab, 
these  resistor<apacitor  combinations  in  complete  or 
partial  circuits  are  extremely  economical  to  use.  Many 
times,  the  first  cost  of  PECs  is  less  than  the  components 
they  replace. 

As  for  versatility — there  are  more  than  30  standard 


Another  Centralab  /Ivf/ 


New  Pendet 


—  a  complete 
pentode  detector 
and  audio 
coupler  circuit  that 
replaces  9  parts 
. . .  eliminates 
9  soldered 
connections  t 


Talk  about  compactness  —  this  new  Pendet  has  it! 
You  get  4  resistors  and  S  capacitors  screened  and  bred 
to  a  single  Ceramic-X  plate.  It  replaces  9  conven¬ 
tional  components.  Only  9  connections  are  required 
instead  of  the  usual  IS. 

Tliink  what  this  terrific  PEC  "package”  can  do  in 
simplifying  installation  and  cutting  manufacturing 
costs  of  ac,  dc  and  portable  receivers.  Get  complete 
information  on  this  new  PC- 160  Pendet  NOW.  Check 
No.  42-149  in  coupon. 


Pofulot  cowplof  tlio  comblno* 
tioo  dotoctor  oftd  firtt  ovdio 
pofitodo  twbo  to  tho  ovdio 
output  tubo.  Ploto  li  ofily 
1-5/16'^  X  7/f''  X 
thldi.  loodi  oro  2>l/2*'  long. 
Copocitom  oro  450  vdcw,  900 
vdc  to«t.  Rotiifori  oro  t/5 
wott. 


CINTRALAS  TCIODI  COUKATIS  replace  3  components  normally 
used  in  audio  circuits.  Triode  Couplates  are  complete  assemblies  of  3 
capacitors  and  2  resistors  bonded  to  a  dielectric  ceramic  plate.  Available 
in  a  variety  of  resistor  and  capacitor  values.  Technical  Bulletin  42-127. 


Circuits  simplify  design, 
improve  performance 


circuits  already  tooled  for  you.  Those  illustrated  here 
can  only  suggest  the  wide  range  of  sizes  and  capacities 
available. 

If  you  have  a  special  circuit  problem,  we’ll  even 
design  custom  plates  at  nominal  cost  where  volume 
warrants.  No  wonder  23,000,000  PECs  are  in  use 
today!  No  wonder  scores  of  manufacturers  say  it’s 
good  business  to  specify  and  use  Centralab  Printed 
Electronic  Circuits.  Send  coupon  for  full  details. 

Cen^alab 

A  DIVISION  OF  GLOBE-UNION  INC.  •  Milwmik**  1,  Wliconiln 
In  Canada,  635  Ow«*n  Eatl,  Toronlo,  Ontafla 


MATE  CAPACITORS  AND  RESISTOR 'CAPACITORS.  Excellent  for 
miniature  use.  Actual  size  photograph.  Because  of  extremely  small 
size,  they  readily  fit  all  types  of  miniature  and  portable  electronic 
equipment  —  overcome  crowded  conditions  in  TV,  AM,  FM  and 
record  player  chassis.  Technical  Bulletin  42-132. 
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Navy  will  shell  out  about  $242  mil-  plane  tender  Norton  Sound  and  the 
lion.  About  half  the  money  will  go  submarines  Cusk  and  Carbonero. 
for  electronic  equipment  for  missile 
guidance  and  control.  Other  ex¬ 
penditures,  not  included  in  the 
guided-missile  figures,  will  be 
made  for  vital  ground  equipment 
such  as  radar. 


Railroad  Telephones 
Employ  Transistors 


>  Components — Battling  the  twin 
enemies  of  missile  electronics, 
heat  and  size,  engineers  have 
worked  up  a  host  of  new  com¬ 
ponents.  These  include  carbon  and 
boron-carbon  film  resistors,  tanta¬ 
lum-foil  and  barium-titanate  ca¬ 
pacitors,  tiny  magnetic  amplifiers 
and  silicon  transistors. 

The  ceramic  vacuum  tube  may 
provide  an  answer  to  operation  of 
tubes  at  high  ambient  tempera¬ 
tures.  New  tubes,  using  ceramics 
bases  instead  of  glass  are  said  to 
operate  at  several  hundred  de¬ 
grees  centigrade. 


Widespread  use  of  transistors  in 
the  railroad  field  may  result  from 
an  improved  telephone  subset  de¬ 
veloped  by  Baltimore  and  Ohio 
engineers.  Used  on  heavily-loaded 
train-dispatching  circuits,  the  de¬ 
vice  employs  a  single  pnp  junction 
transistor  connected  in  a  base-input 
amplifier  circuit. 


►  What  Did  It  Buy? — The  money 
has  been  spread  thinly.  Research 
projects  have  ranged  from  devel¬ 
oping  new  rocket  fuels  to  com¬ 
piling  exhaustive  meteorological 
statistics.  Engineering  staffs  have 
had  to  be  hired  and  trained.  Air¬ 
craft  manufacturers  like  Hughes 
and  Martin  found  themselves  in 
the  electronics  business  while 
firms  like  Sperry  and  Raytheon 
have  had  to  tackle  problems  of  air¬ 
frame  design. 

A  list  of  companies  in  the  field  TV  Station  Status 

reads  like  a  Who’s  Who  of  Industry 
and  includes  such  firms  as:  Aero¬ 
jet,  Bell  Aircraft,  Bell  Telephone 
Labs,  Boeing,  Consolidated  Vultee, 

Douglas,  Fairchild,  General  Elec¬ 
tric,  Northrup,  Reaction  Motors, 

Ryan  Aeronautical  and  Western 
Electric. 

Much  of  the  money  has  gone  for 
real  estate.  The  armed  services  are 
operating  61  major  facilities  con¬ 
nected  with  the  guided  missile 
program. 

►  Progress — Two  new  Army  mis¬ 
siles  near  the  production  stage  are 
the  Corporal  E  and  the  Niki.  The 
Corporal  E  is  a  long-range  missile 
for  use  '  against  ground  targets 
that  the  Army  hopes  will  take  over 
some  of  the  chores  heretofore  done 
by  big  guns. 

Already  in  use  training  Army 
GM  battalions  is  the  Niki,  super¬ 
sonic  ground-to-air  missile  that 
the  Army  hopes  will  supply  the 
antidote  to  swift  high-flying 
bombers. 

The  Corporal  E  will  be  produced 
by  the  Firestone  Tire  and  Rubber 
Co.  The  Niki  is  a  joint  develop¬ 
ment  of  Douglas  and  We.stern 
Electric. 

The  Navy  will  soon  get  its 
guided  missiles  ships,  the  Bo.ston 
and  the  Canberra.  Four  other 
ships  are  already  listed  as  part  of 
the  program.  These  include  the 
battleship  Mississippi,  the  sea- 


►  Power — Direct-current  supply  is 
no  problem  since,  in  railroad  prac¬ 
tice,  a  local  4i-volt  battery  is 
normally  used  to  power  the  tele¬ 
phone’s  carbon  microphone.  The 
sub.set  provides  20  db  gain,  which 
exceeds  that  normally  obtained 
from  a  telephone  repeater  on  a 
dispatching  line. 

Fifteen  transistor-amplifier  sub¬ 
sets  are  in  use  in  the  B&O’s  fire¬ 
line  plant. 
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TV  STATION 
AUTHORIZATIONS 

(TO  MARCH  4,  1953  ) 


'Time  Compressor'  Does 
An  Hour  In  45  Minutes 

Invention  speeds  up  words  or 
music  without  changing  tone  or 
ease  of  understanding 


Invented  by  Grant  Fairbanks, 
W.  L.  Everitt  and  R.  P,  Jaeger  at 
the  University  of  Illinois,  an  inter¬ 
esting  new  machine  trades  time 
against  frequency,  eliminates 
‘temporal  redundancies’  and 
proves  that  the  ear  is  quicker  than 
the  tongue. 

Speech  and  music  compressions 
up  to  10  percent  go  unnoticed  by 
listeners,  and  more  than  50  per¬ 
cent  of  the  time  can  be  thrown 
away  without  destroying  under- 
standability.  This  allows  pro¬ 
grams,  for  example,  to  be  fitted 
exactly  to  allotted  time. 


Total  of  385  television  station  outhor- 
izo^’ions  by  the  HCC  to  March 

1953  show  Texas,  New  York,  and  Penn¬ 
sylvania  in  the  lead.  Only  two  stotes 
(New  Hampshire  and  Vermont)  and 
two  territories  (Alaska  and  the  Virgin 
Islands)  do  not  yet  hove  tv  authoriza¬ 
tions 


►  How? — Heart  of  the  device  is  a 
revolving  drum  carrying  four  mag¬ 
netic-tape  pickup  heads.  An  end¬ 
less  loop  of  tape  passes  around  the 
drum  and  over  erasing  and  record- 

(Continucd  on  page  16) 
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SHOCK  X  VIBRA  TION 


HERE’S  THE  SECRET 


...  of  a  NEW 
wiro-mosh  isolator 
that  won’t  change 
on  the  jobl 


The  new  Type  7630  and  Type  7640  ALL-METL  Barrymounts 
have  been  specifically  designed  to  eliminate  loss  of  efficiency  due  to 
damper  packing.  Previous  wire-mesh  unit  vibration  isolators  ex¬ 
hibited  a  definite  loss  of  damping  efficiency  after  a  period  in  actual 
service,  because  the  wire-mesh  damper  tended  to  pack.  These  new 
unit  Barrymounts  have  eliminated  this  difficulty,  because  load-bearing 
spring  returns  damper  to  normal  position  on  every  cycle. 

•  Very  light  weight  —  helps  you  reduce  the  weight  of 

mounted  equipment. 

•  Hex  top  —  simplifies  your  installation  problems. 

•  High  isolation  efficiency  —  meets  latest  government 

specifications  (JAN-C-I72A,  etc.)  —  gives  your  equip¬ 
ment  maximum  protection. 

•  Ruggedized  —  to  meet  the  shock-test  requirements  of 

military  s(>ecifications. 

•  Operates  over  a  wide  range  of  temperatures  —  ideal  for 

guided-missile  or  jet  installations. 

Compare  these  unit  isolators  with  any  others  —  by  making 
your  own  tests,  or  on  the  basis  of  full  details  contained  in  Barry 
Product  Bulletin  531.  Your  free  copy  will  be  mailed  on  request. 

Free  samples  for  your  prototypes  are  available  through  your 
nearest  Barry  representative. 
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Wont  mort  informotiM?  Um  pest  cord  m  lost  pogc 
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ing  heads.  The  speed  of  drum  and 
tape  can  be  adjusted  independ¬ 
ently  to  vary  the  amount  of  time 
compression. 

Based  on  physical  sound  re¬ 
search,  the  electro-mechanical 
tape  scanner  samples  the  record¬ 
ing  so  as  to  eliminate  redundant 
parts  of  the  sound,  without  alter¬ 
ing  the  original  pitch,  allowing  the 
recording  to  be  tailored  to  a  de¬ 
sired  length.  Used  on  popular  re¬ 
cordings,  the  device  plays  songs 


Jet  fighters  are  readied  for 
action  at  front-line  airfields  by 
electronic  test  trailer 

Combat  zone  maintenance  and  re¬ 
pair  of  complicated  radar-con¬ 
trolled  gun  sights  is  routine  work 
for  the  flying  repair  shop  shown 
in  the  photograph.  The  seven-ton 
van  and  its  crew  of  specialists  can 
be  loaded  aboard  a  plane  in  30 
minutes  and  flown  to  advanced  air¬ 
fields  for  service  jobs  that  once  re¬ 
quired  shipment  of  equipment 
back  to  the  United  States. 

This  new  approach  to  servicing 
will  permit  a  saving  of  about 
$18,000  for  every  hundred  items 


compressed  30  percent,  which  some 
listeners  insist  sound  better  than 
the  original. 

►  It  Stretches,  Too— Time  can  be 
expanded  by  maintaining  sounds 
longer  than  originally  recorded. 
Also,  by  holding  time  constant,  the 
frequencies  can  be  compressed  to 
a  narrow  band,  so  that  more  sig¬ 
nals  can  be  sent  on  a  wire  or  radio 
channel.  At  the  receiving  end, 
the  sound  can  be  reshaped  to  its 
original  pitch. 


repaired.  It  also  reduces  the  total 
number  of  gun  sights  needed  by 
the  Air  Force. 

►  The  Works — The  van  carries  a 
complete  line  of  electronic  test 
equipment  including  provisions 
for  accurate  calibration  work. 
Also  included  are  all  necessary 
tools,  spare  parts,  modification 
kits,  work  benches,  cabinets,  and 
complete  air  conditioning  and 
power  plants. 

The  first  fully-equipped  van  was 
outfitted  and  ready  to  go  just  30 
days  after  the  empty  van  was 
acquired.  Parts  were  flown  from 
all  parts  of  the  country  to  the 
assembly  point  at  Gentile  Air 
Force  Depot  at  Dayton,  Ohio. 


Broadcasters'  Remote 
Operations  On-Off 

Engineer  unions  file  objections 
to  relaxation  of  rules  on  opera¬ 
tor  requirements 

With  tv  operations  requiring 
skilled  technicians,  and  facing  de¬ 
creasing  a-m  broadcast  income, 
station  owners,  through  NARTB, 
petitioned  FCC  for  help.  They  re¬ 
quested  relaxation  of  operator  re¬ 
quirements  and  permission  for 
remote  control  of  certain  a-m,  as 
well  as  f-m  stations  (Electronics, 
p  8,  July  1962). 

Effective  March  6,  1953,  FCC 
ordered  into  force  its  proposal  of 
last  June.  Under  these  revised 
rules  persons  holding  restricted 
radio-telephone  operator  permits  or 
higher  are  permitted  to  stand  re¬ 
quired  regular  transmitter  watches 
at  a-m  and  f-m  broadcast  stations 
employing  nondirectional  antennas 
and  operating  with  10  kw  or  less 
power.  Remote  control  of  such  sta¬ 
tions  is  also  permitted. 

►  The  Switcheroo — As  of  mid-Jan¬ 
uary  there  were  17  f-m  stations  us¬ 
ing  remote  control  under  special 
grants,  5  more  with  permits  and  a 
couple  of  a-m  stations  with  permits 
but  not  yet  remotely  operated.  More 
broadcasters  were  undoubtedly 
planning  to  get  going  under  the 
blanket  rule  revision.  One  day  be¬ 
fore  the  effective  date,  FCC  gave 
notice  it  was  staying  the  revision. 

Reason  for  the  delay  was  a  re¬ 
quest  by  the  International  Brother¬ 
hood  of  Electrical  Workers,  assert¬ 
ing  it  was  about  to  file  a  petition  for 
reconsideration.  It  is  expected  that 
the  union  will  base  its  objection  on 
grounds  of  national  security,  having 
contended  before  that  unskilled 
operators  may  be  unable  to  shift 
transmitter  frequencies  properly 
for  implementation  of  the  ‘Conel- 
rad’  plan. 

►  Other  Beefs — Last-minute  action 
by  FCC  may  have  resulted  partly 
from  other  pressures.  The  National 
Association  of  Broadcast  Engineers 
and  Technicians,  too,  has  addressed 

(Continued  on  page  II) 


Radar  gun  sights  are  repaired  in  field  by  flying  electronics  laboratory  shown 
being  loaded  into  C-124  Globemaster  for  transport  to  Koreo. 


Flying  Lab  Services  Radar  Sights 
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GENERAL  RADIO  Com'pany 
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wv  monitor 

for  jh'eVHF  and  UHF  bands 

Channels  2  to  83 


This  indtniment  —  the  first  UHF  Monitor  —  is  another  example  of  the  pioneer- 
ing  in  engineering,  design  and  workmanship  which  has  characterized  G  R  monitoring 
equipment  since  the  beginning  of  broadcasting. 


- FEATURES 

ft  Continuous  indication  of  per 


ft  Continuous  indication  of  percenlate  modulation 
and  frequency  deviation  of  aural  ana  visual  trans¬ 
mitters  —  large  illuminated  meter  scales  permit 
reading  at  a  glance 
ft  High  Stability 

Visual  Monitor —  *500  cycles 
A  ural  Monitor  —  *  1000  cycles 
On  all  VHP  channels,  the  above  accuracy  is  guar¬ 
anteed  for  at  least  thirty  days  —  at  the  lower  UHF 
frequencies  (channel  14),  the  period  is  over  sixteen 
days — on  channel  S3,  the  ^riod  is  ten  days  or 
more 

ft  High-fidelity  audio  output  for  distortion  and 
noise-level  measurements,  and  for  audio  monitoring 
—  residual  noise  level  is  down  65  db  or  better  for  25 
he  deviation 

ft  Overmodulation  alarm  for  aural  transmitter  — 
lamp  flashes  when  modulation  exceeds  predetermined 
level  set  by  dial 

ft  Sensitivity  for  both  Aural  and  Visual  inputs 
High  Impedance  Input  (VHP)  —  I  volt  or  better 
Low  Imf^dance  (  UHF)  —  5fl0  mw  or  less 
ft  Excellent  signal-to-noise  ratio  through  channel  S3 
ft  Separate  heater  inputs  allow  direct  connection  of 
cryst^  oven  to  station  standby  power 
ft  Pilot  lamp  indicates  adequate  r-f  input  level 
ft  Terminals  are  provided  for  connecting  remote 
center-frequency  and  modulation  meters  and  over¬ 
modulation  indicators 

ft  Counter-type  discriminator  linear  to  better  than 
0.1%  for  *100  kc  range,  permitting  accurate  dis¬ 
tortion  measurements  and  center-frequency  indica¬ 
tions  reliable  even  with  heavy  mi^ulation 
ft  New  cabinet  arranged  for  maximum  heat  dissi¬ 
pation  and  easy  installation  or  removal  for  servicing 


The  G-R  Type  1183-T  T-V  Monitor 
meets  all  requirements  of  the  FCC,  in¬ 
cluding  those  established  for  offset 
operation.  It  not  only  provides  com¬ 
plete  monitoring  facilities  for  VHF  and 
UHF  stations  in  accordance  with  FCC 
specifications,  it  assures  the  quality  of 
everyday  transmissions  as  well.  Moni¬ 
toring  of  distortion,  noise,  modulation 
level,  and  video  and  audio  carrier  fre¬ 
quencies,  with  the  aid  of  this  instru¬ 
ment,  results  in  the  rapid  detection  of 
substandard  operation. 

Conveniences  for  operating  person¬ 
nel  are  a  major  feature.  The  relatively 
high  stability  of  the  VHF  Monitor 
makes  frequency  checks  necessary  only 
once  a  month.  Stability,  accuracy,  ease 
of  maintenance  and  operation,  depend¬ 
ability  and  long  life  are  optimum.  The 
G-R  trademark  guarantees  trouble  free 
operation  with  a  minimum  of  mainte- 
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a  Ktronjf  protest,  to  Senator  Charles 
W.  Tobey,  chairman  of  the  potent 
Senate  Interstate  Commerce  Com¬ 
mittee. 

Stronjf  pitch  by  the  unions  may 
be  the  fact  that  FCC  held  no  oral 
hearinK  to  discuss  the  problem. 
Government  action  was  based  upon 
a  consideration  of  2,000  written 
comments  from  individuals  (most 
of  them  operators),  unions  and 
trade  schools  as  well  as  station  man- 
ajirers,  netw'orks  and  associations  of 
broadcasters. 


light  switch  when  it  receives  a 
coded  break  in  the  carrier  signal 
from  station  WNYC.  In  addition, 
the  power  of  the  broadcast  station 
would  be  increased  momentarily 
during  this  coded  period.  A  lis¬ 
tener  would  presumably  be  unable 
to  detect  this  very  momentary  sig¬ 
nal  but,  since  a-m  stations  are  not 
licensed  for  such  purposes,  a  spe¬ 
cial  grant  i<  necessary  from  Fed¬ 
eral  Communications  Commission. 

►  The  Dollar  Angle — At  pre.sent, 
some  street  lighting  is  controlled 
by  so-called  astronomical  time 
clocks  that  automatically  take  into 
account  the  changing  seasons.  It 
has  been  estimated  that  eventual 
replacement  of  180,000  of  these 
clocks  and  elimination  of  their  at¬ 
tendant  maintenance  could  save 
New  York  City  $500,000  a  year. 

►  How  Soon? — Those  familiar  with 
the  workings  of  FCC  predict  that 
New  York  City  will  not  get  a  quick 
decision.  Still  pending  is  Chica¬ 
go's  petition  for  radio  control  of 
3,000  traffic  signals,  although  use 
of  a  broadcast  transmitter  is  not 
contemplated  there.  Greeley,  Colo¬ 
rado,  is  currently  operating  a  sim¬ 
ilar  network  under  a  develop¬ 
mental  grant,  but  uses  a  frequency 
500  times  higher  than  that  pro¬ 
posed  for  New  York. 


Radio  Controlled  Light 
May  Save  Half  Million 


Thermistor  at  center  of  range  surface- 
heater  coil  senses  pot  heat 


Awaiting  FCC  approval  is  a  plan 
for  turning  New  York  City’s  street 
lights  on  or  off  at  will  by  means 
of  a  coded  signal  superimposed 
upon  the  program  from  the  city’s 
municipally  owned  broadcast  sta¬ 
tion  WNYC. 

Developed  by  Broadway  Mainte¬ 
nance  Corp.,  the  control  unit  com¬ 
prises  a  radio  receiver  complete 
with  a  short  whip  antenna.  This 
receiver,  the  size  of  a  soup  can,  is 
fastened  directly  above  the  light¬ 
ing  fixture.  From  the  electronic 
circuit  imbedded  within,  four 
wires  lead  from  the  base  of  the 
can.  Two  wires  are  attached  to 
the  lighting  power  line.  The  other 
two  are  connected  in  series  with 
the  lamp  bulb. 

►  Remote  Control — Each  tiny  re¬ 
ceiver  is  designed  to  actuate  the 


minutes  or  longer  there  is  no 
danger  of  food  scorching  because 
of  the  controlled  surface  unit, 
which  was  ten  years  in  develop¬ 
ment. 


Financial  Roundup 


Year-end  profit  reports,  stock  fil¬ 
ings  and  registrations  and  security 
transactions  were  made  on  the 
financial  front  of  the  electronic  in¬ 
dustry  during  the  past  month: 

Net  profits  for  1952  of  5  im¬ 
portant  companies  were  up  com¬ 
pared  to  1951  profits: 

\et  I’rofitu 

Company  t9it  1»S1 

(Jarrett*  .  »1, 382,000  $1,137,000 

GE  .  151, 719,905  138,11«,527 

Fhilco  .  11,491,207  12,168,046 

RCA  .  32,325,399  31,192,732 

Stewurt-Warnt-r.  4,234,000  4,l»5,00(i 

Wfstlrifirhouse  .  .  68,581,000  64,578,000 

•  Six  months  report 

►  Stocks  Filed — Audio  and  Video 
Products  filed  with  SEC  covering 
138,000  shares  of  common  stock 
(par  1  cent)  to  be  offered  at 
market  (about  35  cents  a  share) 
for  the  account  of  certain  selling 
stockholders. 

Radar-iElectronics  filed  with 
SEC  covering  5,996,000  shares  of 
common  stock  (par  1  cent)  to  be 
offered  at  5  cents  per  share.  Pro¬ 
ceeds  are  to  be  used  for  working 
capital. 

Western  Electric  filed  with  SEC 
covering  2,007  shares  of  common 
stock  (no  par)  at  $40  per  share  on 
the  basis  of  one  new  share  for  each 
10  shares  held.  Proceeds  will  be 

(Continued  on  page  20) 


Electronic  Eye 
Invades  Kitchen 


Surface  heating  unit  of  one  model 
Westinghouse  electric  range  cooks 
food  without  burning,  even  if  all 
water  is  boiled  away.  Secret  is  the 
‘Electronic  Eye’  shown  in  illustra¬ 
tion,  a  thermistor  which  senses 
excessive  temperature  and  unbal¬ 
ances  a  bridge  circuit  feeding  an 
amplifier  and  relay  in  the  power 
line. 

Front  of  range  has  dial  marked 
in  three  cooking  zones  and  addi¬ 
tional  intermediate  points.  Boil¬ 
ing  of  potatoes  calls  for  setting  at 
low  boil  for  25  minutes.  Even  if 
the  cook  neglects  them  for  50 


Technician  installs  radio  control  unit 
atop  street  light.  Instant  blackout  of 
New  York  City  will  be  possible  by 
signal  from  station  WNYC 
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#  '*Cu»tom>tailor«d"  for  military  communica> 
tions  and  modkim-powar  TV  trommittorsl 

O  Compact.  Only  8  5/16”  highi 

#  On*  tub*  handl*s  aH  military  and  TV  fre« 
qu*nci*s,  200  to  900  me 

9  T*trod*  d*tign  auuras  low  driv*  r*c|uir*m*nt. 

#  Mod*m  c*ramic  construction  and  ring-t*al 
d*sign. 

#  Quickly  instali*d  or  r*mov*d.  Spring«flng*r 
*l*ctrical  contacts;  conv*ni*nt«  fifin-grip  han« 
dl*.  Tub*  w*ighs  only  2  pourtdsi 


^  U.H.P  DISIGNIRSi  this  5-kw  tetrode  is  the 

power  tube  you’ve  been  waiting  for!  Provides 
ample  r>f  for  your  new  medium<power  trans* 
miner,  efficiently,  with  economy— takes  up 
minimum  space,  is  lightweight  and  easy  to 
plug  in.  A  tube  that  maintenance-conscious, 
operators  will  welcome! . . .  Military  commu¬ 
nications  and  radar— industrial  dielearic  heat¬ 
ing— u-h-f  TV— these  are  leading  applications. 

Get  ratings  and  the  full  tube  story  in  special 
G-E  Bulletin  ETD-726.  Write  Tube  Department, 
General  Electric  Company,  Schenectady  5,  N.  Y. 
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INDUSTRY  REPORT  —  Continued 


used  for  expansion  and  general 
corporate  purposes. 

►  Registrations — Cinerama  regis¬ 
tered  with  SEC  covering  $2  million 
of  4  percent  convertible  deben¬ 
tures  due  1958  to  be  offered  as  a 
speculation  at  100  percent  of  their 
principal  amount.  Proceeds  to  be 
used  for  assembly  and  supply  of 
equipment  for  use  in  producing 
and  exhibiting  Cinerama  produc¬ 
tions. 

P.  R.  Mallory  registered  with 
SEC  covering  160,000  shares  of 
cumulative  convertible  preferred 
stock,  $50  par.  Proceeds  to  be 
used  for  general  funds  and  general 
corporate  purposes. 

Westinghouse  registered  with 
SEC  covering  (1)  200,000  shares  of 
common  stock,  $12.50  par,  to  be 
offered  under  employee  Stock 
Plan;  (2)  598,735  shares  of  com¬ 
mon  stock,  $12.50  par  to  be  offered 
under  Restricted  Stock  Option 
Plan  to  executive  employees. 

►  Other  Actions — Avco  sold  all 
holdings  of  New  York  Shipbuild¬ 
ing  Corp.  It  marks  the  final  step 
in  the  transition  of  the  organiza¬ 
tion  from  a  holding  company  into  a 
integrated  manufacturing  corpo¬ 
ration. 

Cornell-Dubilier  increased  its 
authorized  common  shares  from 
0.5  million  to  1  million  shares  to 
have  them  available  for  further 
acquisitions  and  possible  stock 
dividends. 


Color  Selector  for  Paint 
Reduces  Obsolesence 

Automatic  color  “carousel”  devel¬ 
oped  by  Standard-Toch  Chemicals 
takes  less  than  90  seconds  to  squirt 
a  desired  color  paste  into  an  open 
can  containing  only  the  vehicle.  A 
.selective  mechanical  and  electronic 
control  system  measures  out  the 
kind  and  amount  necessary  to  at¬ 
tain  the  shade  previously  chosen 
from  a  code-numbered  color  chip. 

•  The  can  is  magnetically  held 
against  the  dispenser  and  the  size 
of  the  can  is  automatically  indi¬ 


Corousel  contains  basic  colors  that  are  mixed  according  to  the  setting  of  controls. 
Using  this  electronic  device,  the  merchont  con  avoid  large  inventories  of  seldom- 
used  colors 


cated  by  a  vertical  row  of  snap 
switches. 

Color  controls  and  operating 
pushbuttons  are  easily  manipulated 
by  salespeople.  The  control  box  is 


located  to  the  right  of  the  color- 
tank  turntable.  If  the  receiving  can 
is  jostled  out  of  position,  all  power 
in  the  color  selector  is  immediately 
shut  off. 


Educational  TV  Goes  Grass-Roots 


June  deadline  for  reserved 
channels  will  produce  many 
applicants  below  state  level 

Minimum  costs  of  plant  at  $300,000 
and  yearly  operations  at  $200,000 
(Joint  Committee  on  Educational 
Television  figures)  make  the  aver¬ 
age  taxpayer  snort  at  the  idea  of 
educational  tv.  But  educators 
never  seem  to  tire  of  patient  ex¬ 
planations  that  school  video  isn’t 
merely  a  matter  of  multiplying  the 
little  red  schoolhouse  by  the  num¬ 
ber  of  receiving  antennas.  They 
speak  persuasively  of  “increased 
productivity”  in  education  and  try 
to  show  that  in  a  complex  world, 
education  must,  of  necessity,  be¬ 
come  more  complex  and  efficient. 

►  Kick  in  the  Teeth — Because  tele¬ 
vision  finances  are  big  business,  it 
was  natural  that  New  York  State’s 
Board  of  Regents  should  obtain 
construction  permits  for  seven  sta¬ 
tions,  plan  for  three  more  and  then 
go  to  the  legislature  for  money  to 
build  them. 

A  special  commission  appointed 
by  Gov.  Dewey  voted  lO-to-5  to 


turn  down  the  plan.  Nothing 
daunted,  smaller  groups  in  New 
York  City  and  Rochester  are  work¬ 
ing  locally  to  obtain  educational 
stations  for  their  cities.  In  this 
regard,  they  are  like  other  groups 
in  other  parts  of  the  country  oper¬ 
ating  below  the  state  level. 

Outstanding  as  a  pattern  of 
local  activity  is  that  of  Detroit. 
Here,  seventeen  educational  and 
cultural  institutions  in  three  coun¬ 
ties  are  working  out  plans  for 
a  joint  educational-tv  venture. 
Emphasis,  so  far,  has  been  upon 
studio  locations  (three  scattered 
throughout  the  city)  and  program¬ 
ming.  Application  for  a  transmit¬ 
ter  construction  permit  will  come 
later. 

►  Coming  Deadline — FCC  will  hold 
reserved  channels  until  June  2. 
After  this  date,  the  earmarked 
bands  may  be  thrown  open  for 
commercial  use.  By  mid-March 
only  20  applications  had  been  filed 
for  the  242  educational  channels. 
Of  these,  14  construction  permits 
have  been  granted  (including 
those  requested  by  the  New  York 

(Continued  on  page  22) 
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are  Adlake  Mercury  Relays 
particularly  fitted  to  functioa? 


EVIRY  ADLAKE  RELAY  GIVES  YOU  THESE  PLUS  FEATURES: 

HiRMinCAlLY  MALIO— dwif,  dirl,  mvltlMr*,  «»ld«tl»ii  and 
Hmptrutvr*  chaafa*  caa’I  lalarfara  wMi  aparaltaa. 

SHfNT  AND  CMATTflLISS  a  RIOUIRfS  NO  MAMTfNANCf. 
ABSOlUTELV  SAFI  •  MIRCURY-TO-MIRCURY  CONTACT- 
laavaaft  baraiaf ,  pMMa«  aad  (Hchiat. 

— And  avary  ADLAKE  it  tattad — and  guarantaad— 
lo  maat  tpacMcatiantI 


In  any  Installation  that  requires  both 
sensitivity  and  lasting  dependabihty  .  .  .  from 
traffic  control  systems  to  long  range  naviga¬ 
tion  ^uipment  .  .  .  adlake  Mercury  Relays 
will  give  superior  service! 

Hara  arm  /utf  a  fmw  of  ADLAtCFS  many  appffeoNom: 
Radia  Iraatniltciaa  lacabatart 

Slaadard  lalapl«aaa  cIrcaiH  FradacMaa  Naia  caalralt 

Fracltlaa  caairai  iatiraniaalt  Aaiaiatad  ditylayt 

X-rmy  caairal  Dwplicatar  caalralt 

Air^aadMaaiaa  aad  CaaiaiwaicaMaa  aaalaaia*at 

rafriaaratian  caalralt  Raatala  caalralt 

VaHaaa  rafwlalart  Alarint 

The  soma  onginearing  skill... the  same 
high  quality  control  standards  .  .  .  that  have 
insured  dependability  in  these  installations  are 
available  for  your  relay  problems.  If  you  don’t 
find  the  relay  you  need  in  the  adlake  catalog, 
it  will  be  custom-built  for  you.  Write  for  full 
information  today — The  Adams  &  Westlake 
Company,  1171  N.  Michigan,  Elkhart,  Indiana. 
In  Canada  write:  Powerlite  Devices,  Limited, 
of  Toronto. 


IttaMIthtd  IS57  •  ILKHART,  INDIANA  •  N«w  Ytrli  •  CMcof* 
Manwfaclwrtrt  af  ADLAKI  Haraialically  Saalad  Marcary  Ralayt 
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State  Refrente).  In  addition,  edu¬ 
cational  institutions  have  filed  for 
8  non-reserved  (commercial)  fre¬ 
quencies  and  4  CP's  have  been 
awarded. 

Along  with  Detroit,  some  20  or 
80  more  schools  and  colleges  are 
expected  to  make  application 
before  deadline. 


British  TV  Sales 
Spurred  by  Coronation 

TV  set  production  rises  to  new 
high  despite  tax  as  1952  radio 
sales  show  sharp  drop-off 

Expected  purchase-tax  reduction 
has  caused  some  British  subjects 
to  postpone  buying  new  tv  sets — 
but  not  many.  Last  year’s  U.  K. 
tv  production  topped  800,000,  an 
increase  of  more  than  90,000  over 
1961.  Radio  sales  dropped  44  per¬ 
cent  in  the  same  two-year  period. 

Pre-coronation  sales  are  ex¬ 
pected  to  set  new  high  for  tv  pur¬ 
chases  regardless  of  tax.  Retail¬ 
ers  with  large  inventories  are 
anxiously  awaiting  Parliament 
committee  report  that  will  clarify 
position  of  traders  holding  unsold 
goods  on  which  customs  and  excise 
duties  have  already  been  paid  at 
higher  rates. 


FCC  Cracks  Down 
On  Diathermy 

By  lowering  the  boom  on  inter¬ 
ference-radiating  medical  dia¬ 
thermy  equipment.  Federal  Com¬ 
munications  Commission  may 
create  a  market  for  new  machines 
that  conform  to  modern  specifica¬ 
tions.  Chief  objection  to  older 
equipment  is  that  it  has  no  control 
of  frequency  and  sends  out  strong 
signals  that  wander  among  tele¬ 
vision,  aircraft  and  other  bands  as 
the  patient  moves  during  treat¬ 
ment. 

►  Crackdown — Last  June,  FCC 
realized  that  a  hardship  would  be 
worked  on  doctors  and  hospitals  if 


new  rules  were  clamped  down  too 
hard  too  fast.  It  agreed  to  con¬ 
sider  individual  requests  for  con¬ 
tinued  temporary  use  of  old  equip¬ 
ment  until  it  became  possible  to 
obtain  better  machines. 

But  reports  of  interference  keep 
coming  in.  With  few  exceptions 
the  troubles  are  traced  to  equip¬ 
ment  manufactured  prior  to  July 
1947.  Information  available  to  the 
Commission  indicates  that  type- 
approved,  nonradiating  machines 
are  now  available  for  early  de¬ 
livery.  Accordingly,  says  FCC, 
there  is  no  present  intention  to 
hold  off  full  enforcement  of  mod¬ 
ern  standards  beyond  June  30, 
1953. 


Electronic  Fuel  Gage 
Extends  Flight  Range 

Operating  range  or  load  carried 
by  planes  on  long  flights  can  be 
increased  by  the  use  of  a  new  elec¬ 
tronic  system  for  accurately  meas¬ 
uring  the  weight  of  fuel  being  con¬ 
sumed.  The  increase  is  gained  by 
a  reduction  in  the  fuel-supply 
safety  factor  required  in  flight 
calculations. 

In  the  usual  method  of  measure¬ 
ment,  by  a  flowmeter  indicating 
consumption  in  gallons  per  hour, 
variations  in  fuel  volume  caused 
by  temperature  and  altitude 
changes  make  a  large  safety  factor 
necessary.  The  new  system  uses 
a  weight-measuring  device  to  con¬ 
tinuously ‘measure  the  density  of 
the  fuel  and  correct  the  output  of 
the  flowmeter  for  any  variations. 
Consumption  is  indicated  in 
pounds  per  hour  with  an  accuracy 
of  1  per  cent. 

►  Other  Applications — The  meas¬ 
uring  system,  made  by  Gavco  Di¬ 
vision  of  General  Aviation  Corp., 
can  also  be  applied  to  guided  mis¬ 
sile  research,  where  the  density 
and  flowmeter  outputs  can  be  used 
for  frequency  modulation  in  a  tele¬ 
metering  system. 

For  industrial  use,  particularly 
in  the  chemical  industry,  the 
weight-corrected  output  on  the 
flowmeter  can  be  used  to  control 
the  flow  of  liquid  ingredients. 


Heating  Equipment 
Orders  Rising 


HEATING  EQUIPMENT 
SALES 


INDUCTION* 

HEATING 

EQUIPMENT 


dielectric- 

heating 

EQUIPMENT  \ 


Total  induction  and  dielectric  heating 
equipment  orders  for  1 952  were  lower 
thon  the  1951  high  of  $1/  million  but 
the  trend  for  the  industry  is  moving 
upward,  os  shown  in  the  chart.  Ro¬ 
tating  induction  equipment  still  con¬ 
stitutes  the  bulk  of  the  business  but 
the  proportion  of  both  rodio-frequency 
induction  and  dielectric  equipment  is 
increosing 


Resistor  Industry 
Helps  Its  Own 

Smoke  had  hardly  cleared  away 
from  the  $300,000  fire  at  Shallcross 
Manufacturing’s  plant  in  Colling- 
dale.  Pa.  before  competing  re¬ 
sistor  manufacturers  were  offering 
a  helping  hand.  Several  nearby 
companies,  such  as  International 
Resistance  and  Mepco,  offered  use 
of  their  facilities  and  even  sup¬ 
plied  needed  materials.  Vendors 
wasted  no  time  in  replacing  dam¬ 
aged  supplies  and  equipment  and 
customers  cooperated  in  readjust¬ 
ing  delivery  schedules. 

In  expressing  the  company’s  ap¬ 
preciation  for  these  neighborly 
actions,  president  John  Shallcro.ss 
said:  “It  makes  me  proud  to  be 
associated  with  an  industry  where 
folks  are  willing  to  go  so  far  out 
of  their  way  to  help  a  fellow  mem- 

(ConTiniMd  m  pogt  24) 
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ber  of  the  trade  over  a  rough 
spot.” 

The  Are  occurred  on  Sunday, 
March  8.  Less  than  a  week  later 
the  company  had  resumed  resistor 


Indication  of  activity  of  U.S. 
manufacturers  in  Japan's  elec¬ 
tronic  industry  is  given  in  the 
recently  released  official  Japanese 
record  of  foreign  #itry  into  the 
industry  of  the  country  since  1960. 

A  total  of  6  U.  S.  companies  have 
entered  into  Japanese  electronic 
manufacturing  through  a  total  of 
13  technical  assistance  contracts 
with  Japanese  companies.  The  six 
firms  and  the  number  of  contracts 
each  have  is  as  follows:  Bendix 
Aviation,  1  contract;  Hogen 
Laboratories  and  Faximile,  1  con¬ 
tract:  International  Standard 

Electric,  2  contracts;  RCA,  6  con¬ 
tracts;  Sperry,  2  contracts  and 
Westinghouse,  2  contracts.  . 

Three  U.S.  manufacturers  ac¬ 
quired  stocks  in  Japanese  elec¬ 
tronic  companies.  Westinghouse 
acquired  a  4-percent  interest  in 
the  Mitsubishi  Electric  Co.;  Inter¬ 
national  Standard  Electric  ac¬ 
quired  a  6-percent  interest  in 
Sumitomo  Electric  Ind.,  Ltd.  and 


production  on  a  limited  scale  and 
expected  to  be  back  in  full  opera¬ 
tion  in  the  factory  within  a  month 
to  six  weeks  from  the  date  of  the 
fire. 


Sperry  acquired  a  25-percent  in¬ 
terest  in  Tokyo  Keiki  Seizosho., 
Ltd. 

►  Contracts — The  number  of  tech¬ 
nical  assistance  contracts  for  elec¬ 
tronics  entered  into  by  U.  S.  firms 
has  grown  steadily  since  1950.  In 
that  year  only  one  such  contract 
was  signed  but  in  1951  5  were  set 
and  last  year  8  agreements  were 
made. 

The  type  of  equipment  on  which 
technical  assistance  was  given  by 
U.  S.  companies  broke  down  as  fol¬ 
lows:  4  contracts  were  for  elec¬ 
tron  tube  manufacture,  and  tran¬ 
sistors  ;  4  were  for  radar  and 
marine  electronic  equipment;  3  for 
radio  and  communications  equip¬ 
ment;  1  for  tv  receivers  and  1  con¬ 
tract  for  facsimile  equipment. 

The  Siemens  und  Halske  A.  G. 
company  from  Germany  was  the 
only  other  outside  firm  to  enter 
Japanese  electronics  since  1950, 
according  to  the  report. 


Transparent  Airframes 
May  Baffle  Radar 

At  the  recent  annual  session  of 
the  Society  of  Plastics  Industry  in 
New  York,  Wm.  E.  Braham  of 
Zenith  Plastic  announced  it  is  pos¬ 
sible  to  produce  complete  air¬ 
frames  made  of  a  plastic  that  is 
not  only  strong,  easily  molded  and 
temperature  stable,  but  is  also 
nearly  electronically  transparent. 

Carrying  this  development  into 
the  aircraft  power  plant,  Braham 
said  it  might  also  be  possible  to 
produce  engines  which  use  plastic 
for  all  but  the  hot  working  sur¬ 
faces — turbine  blades,  combustion 
chambers,  and  so  on. 

^  Small  Target — The  problem  for 
some  electronics  men  is  to  figure 
out  radar’s  potential  limits.  How 
much  can  transmitter  power  be  in¬ 
creased  to  compensate  for  reduced 
target  size?  What  is  the  smallest 
target  an  ideal  radar  can  recog¬ 
nize?  How  well  could  an  enemy 
missile  whose  only  electronically 
refiecting  surfaces  were  the  bomb 
warheads  be  spotted  high  in  the 
sky? 

Canadian  TV 
Expansion  Sought 

Private  broadcasters  in  Canada 
(as  contrasted  with  government- 
controlled  Canadian  Broadcasting 
Corporation)  have  complained 
long  and  loud  about  their  lot  in 
Canadian  radio.  Now  that  many 
of  them  are  losing  listeners  to  the 
television  programs  from  south  of 
the  border,  they  have  set  up  a 
clamor  for  their  own  television 
stations. 

But  CB6  was  anxious  to  get  its 
own  television  network  going  be¬ 
fore  allowing  competition  from 
private  initiative.  So  far,  it  is 
transmitting  programs  from  Mon¬ 
treal  and  Toronto,  plans  an  Ottawa 
outlet  for  May.  It  has  also  blue¬ 
printed  stations  for  Vancouver, 
Winnipeg  and  Halifax. 

►  What’s  Left — Canada’s  equiva¬ 
lent  of  FCC  is  the  Department  of 

(CenNiiiitd  M  paf*  2() 


CAA  Uses  Radar  Simulator 


Pilots  seated  at  a  multiple  console  fly  in  occordance  with  traffic  controller's 
telephoned  instructions  from  desk  ot  center  reor.  White  dots  on  chart  at  right 
represent  the  craft.  Simulated  radar  presentation  on  common  screen  is  elec¬ 
tronically  controlled  and  viewed  in  mirrors  obove  each  position 


U.  S.  Electronics  Firms  Enter  Japan 
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WIRE  AND  (ABLE  DATA  SHEETS 

Contoirii  fomplete  informotion  on 
Chester  Quality  Conductors.  Coll  or 
write  for  yours,  todoyl 


1I5T  Sire,  lire 
n  APPNVEI; 


*Solid  colort  or  spiral  marktmg 


WIIESICAIUS 

TO  SrKIFKATtONS 


UOISTilED 

UJLFAT.OFT, 
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Nh^.STPr  REPCPT-Cory^pjcd 


Transport,  but  broadcasters  must 
have  their  applications  approved 
by  CBC  in  addition.  For  the  pres¬ 
ent,  at  least,  CBC  will  accept 
tv  applications  only  for  cities  in 
which  it  has  no  stations  planned. 

First  applications  with  a  ghost 
of  a  chance  are :  Hamilton,  London, 
Sudbury  and  Windsor,  Ont;  Que¬ 
bec  City,  Que.;  Saint  John,  New 
Brunswick;  and  Sydney,  Nova 
Scotia. 

Next  Year's  IRE 
Show  Location? 

When  the  Government  Tax  Bureau 
announced  it  was  taking  over 
Grand  Central  Palace  in  1954,  IRE 
made  arrangements  to  hold  next 
year’s  show  in  the  Kingsbridge 
Armory  in  the  Bronx  (New  York 
City).  Then  the  newspapers  an¬ 
nounced  that  the  Tax  Bureau  had 
changed  its  mind  and  now  consid¬ 
ers  the  Palace  ‘not  desirable’. 

►  Who  Says? — Tracking  the  story 
to  the  General  Service  Administra¬ 
tion,  the  agency  that  hires  office 
space  for  all  Uncle  Sam’s  agencies. 
Electronics  learned  from  Walter 
T.  Downey,  Regional  Director,  that 
the  policy  reversal  was  not  yet 
official.  Yes,  the  Treasury  Depart¬ 
ment  had  changed  its  mind,  but 
they  are  still  awaiting  permission 
from  W’ashington  to  stop  Palace 
negotiations. 

Meanwhile,  IRE  says  ‘’No  com¬ 
ment”. 


Business  Briefs 

►  Bathtubs  and  home  telephones 
are  outnumbered  by  tv  sets  in 
Chicago,  according  to  Admiral 
Corp.  There  are  1,360,000  tv  sets 
in  use  while  bathtubs  number 
1,260,000  and  home  telephones 
1,320,000. 

►  Costing  more  than  $600,000,  New 
York  Fire  Department’s  new  two- 
way  f-m  communications  system 
uses  8  adjacent  radio  channels. 
Over  500  pieces  of  Are  apparatus 
are  now  equipped;  there  are  10 
marine  installations  and  a  batch 


MEETINGS 


April  8-10:  AM  A  Spring  Manu¬ 
facturing  Conference,  Hotel 
Statler,  New  York,  N.  Y. 

April  11:  New  England  Radio 
Engineering  Meeting  (NE- 
REM)  of  IRE,  University  of 
Connecticut,  Storrs,  Conn. 

April  18:  Seventh  Annual 
Soring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

April  20-May  2:  I  AT  A  Techni¬ 
cal  Conference,  Caribe  Hilton 
Hotel,  San  Juan,  Puerto  Rico. 

April  21 :  Symposium  on  Ceram- 
ic-To-Metal  Seals  sponsored 
by  the  Panel  on  Electron 
Tubes  of  the  .Research  and 
Research  and  Development 
Board,  Rutgers  University 
School  of  Ceramics,  New 
Brunswick,  N.  J. 

April  23-24 :  International  Sym¬ 
posium  on  Non-Linear  Circuit 
Anlaysis  sponsored  bv  Brook¬ 
lyn  Polytechnic  Institute, 
IRE,  Office  of  Naval  Research, 
Air  Research  and  Signal 
Corps,  Engineering  Societies 
Bldg.  Auditorium,  New  York, 
N.  Y. 

April  23, 30,  May  7, 14 :  Lecture 
Series  on  the  general  theory 
of  semiconductors  by  H.  K. 
Henisch  of  the  University  of 
Reading,  England,  Brooklyn 
Polytechnic  Institute,  Brook¬ 
lyn,  N.  Y. 

April  27-30:  Spring  Meeting  of 
USA  National  Committee  of 
URSI-IRE  professional 
Group  on  Antennas  and  Prop¬ 
agation,  National  Bureau  Of 
Standards,  Washington,  D.  C. 

April  27-May  8:  British  Indus¬ 
tries  Fair,  Birmingham  & 
London,  England. 

April  28-May  1:  Seventh  An¬ 
nual  NARTB  Broadcast  En¬ 
gineering  Conference,  Bur¬ 


dette  Hall,  Philharmonic 
Auditorium,  Los  Angeles. 

April  29-May  1:  1953  IRE- 
AIEE  Electronic  Components 
Symposium,  Shakespeare 
Club,  Pasadena,  Calif. 

May  11-13:  IRE  National  Con¬ 
ference  on  Airborne  Electron¬ 
ics,  Dayton,  Ohio. 

May  18-21:  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  18-23:  Third  International 
Congress  On  Electroheat, 
Paris,  France. 

May  24-29:  NAED,  45th  Annual 
Convention,  Conrad  Hilton 
Hotel.  Chicago,  Ill. 

May  24-28:  Scientific  Apparatus 
Makers  Association  Annual 
Meeting.  The  Greenbrier, 
White  Sulphur  Springs,  W. 
Va. 

JuNR  9-11:  International  Avia¬ 
tion  Trade  Show,  Hotel  Stat¬ 
ler,  New  York,  N.  Y. 

June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Palace,  New  York, 
N.  Y. 

June  16-24:  International  Elec¬ 
tro-acoustics  Congress,  The 
Netherlands. 

June  20-Oct.  11:  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich,  Germany. 

Auc.  19-21 :  IRE  Western  Elec¬ 
tronic  Show  &  Convention, 
Municipal  Auditorium,  San 
Francisco,  Calif. 

Aug.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany, 

Sept,  1-3:  International  Sight 
and  Sound  Exposition,  Palmer 
House,  Chicago,  Ill. 

Sept.  21-25:  Eighth  National 
Instrument  Exhibit,  Sherman 
Hotel,  Chicago,  Ill. 


of  walkie-talkies.  Motorola’s  share 
of  the  contract  came  to  $586,000. 

►  India  plans  to  spend  $2.1  million 
on  an  expanded  network  of  radio 
transmitters  including  three  high- 
power  shortwave  transmitters, 
seven  high-power  medium-wave, 
five  medium-power  medium-wave 
and  five  low-power  medium-wave 
transmitters. 

►  Nuisance  Tax  of  $2.50  yearly 
on  Canadian  broadcast  receivers 
has  been  abolished.  Henceforth 
government-controlled  Canadian 
Broadcasting  Corp.  operations  will 
be  supported  by  16-percent  excise 


tax  on  radio  and  tv  sets,  tubes 
and  components.  Yield  of  $12  mil¬ 
lion  yearly  is  expected. 

►  Ship-to-shore  tv  trials  in  Eng¬ 
land  resulted  in  clear  tv  reception 
from  a  point  16  miles  distant  and 
100  feet  under  the  sea.  Experi¬ 
mental  Pye  transmitter  used  had 
an  output  of  250  watts. 

►  Experimental  radar  station  will 
be  constructed  at  Rensselaer  Poly¬ 
technic  Institute  in  Troy,  N.  Y. 
Three  airborne  units  may  be  in 
operation  by  June  for  the  study  of 
the  effects  of  weather  conditions 
on  range  and  clarity  of  image. 
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VARIAN  X-BAND  RADAR  H 

^7to^  ^  finadu 

guaranteed  specifications  —  quantity  prices  —  assured  delivery 

Rugged  local  oscillator  for  mobile  radar. 

Highly  non-microphonic.  Shaft  tuner;  no 
chatter  or  bocklash;  excellent  for  motor- 
tuned  systems.  Reflex,  8.5-10.0  kmc,  re¬ 
placing  Varian  V-50. 


For  radar,  beacon  or  low-power  transmit¬ 
ter  operation  under  severe  mechanical 
punishment.  Lock-nut  tuner  holds  the  tube 
on  frequency  even  under  shocks  of  sev¬ 
eral  hundred  g.  Reflex,  8.5-10.0  kmc,  re¬ 
placing  Varian  V-51 . 


For  high  altitude  or  high  humidity  applica¬ 
tions.  Silicone-rubber-potted  base  and  re¬ 
flector  connections  instead  of  conventional 
base  and  reflector  cap.  Electrically  identi¬ 
cal  with  V-260  and  V-280. 


Reflex  tube  for  test  and  measurement  work 
at  x-band.  Integral  tuner  covers  the  full 
frequency  range,  8.2-12.4  kmc.  Typical 
power  output  is  150  mw  over  the  band, 
500  mw  at  center  frequency. 


VARIAN  associafcs 


990  VARIAN  STREET  •  SAN  CARLOS  ,  CALIFORNIA 

tr*d;  mark  representatives  in  principal  cities 


■  r  > 
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Why  PHELPS  DODGE  ROUND 

IMF  YARDSnCK  FOS 


^  Up-to 
/  Qualit 

V  forHli 


-the-Minute  Research 


Quality  Controlled 
for  Maximum  Performance 


^  Leader  in  Application  Engineering 

/  Experience  Over  Complete  Range- 
^  *4  to  #44,  AVtC-Aii  Grades  and  Colors 


PHEU^  OmiBE  Him  PRIIIIIIEJS 


CORPORATION 


Wont  m«rt  infonmitioii?  U«e  post  cord  m  toit  page. 
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FORMVAR  has  become 


PHFXPS  DODGE,  recoj^nizing  the  advantages  of  paper  can  be  added.  For  higher  temfierature 

round  Fornjvar  magnet  wire,  became  the  o})eration  Phelps  Dodge  Formvar,  with  a  wrap  of 

leader  in  replacing  enamel,  fabric  and  pa|)er-  fiberglass,  has  been  widely  used. 

covered  »;lre,.  Today,  round  Formvar  is  used  ex-  ^  a|,pllcallo.,s  a  lliin  sl.ea.l.  of  Nylon 

unarvely  .n  motora,  Irauaformers  and  coda,  with 

reaoluul  overal  c<»l  r^uclloua  and  quality  un-  „  p,  ,  ^  ^ 

provements  in  the  insulation  system.  ★  ★  ★ 

Where  greater  spacing  or  additional  safety  Any  time  magnet  wire  is  your  problem,  consult 
factors  are  indicated,  fabrics  such  as  cotton  or  Phelps  Dodge  for  tlu  quickest,  easiest  ansioer! 


io  woh  -ihA  -kib! 


II 


INCA  MANUFACTURING  DIVISION 


inaw  ^ 


FORT  WAYNE,  INDIANA 
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Wmt  RMrt  liiforiiMitiwi?  Uit  pMt  car4  an  last  pofla. 


Facts  behind  the  S-l  TIMEWS  extraordinary 


accuracy 


Formula  5-1:  Exp*ntiv«  high  torque,  ball  bearing  motor,  low  inertia 
of  moving  parts,  high  proportion  of  precision  and  ground 
parts,  no  thrust  bearings  as  found  in  ordinary  clutches. 

#  High  torque  (2  inch>ounce  at  100  RPM)  industrial  grade  motor 
(i^l)  with  no  internal  gear  train  so  small  changes  in  load  due  to 
binds  or  hand  acceleration  cause  no  phase  shift  between  rotor 
and  rotating  field  . . .  runs  continuously  to  eliminate  starting  error. 

#  Precision  cut  gears  )^3).  Any  eccentricity  or  inaccuracies  in 
gearing  reflect  directly  in  timer  reading. 

#  Slip  clutch  composed  of  hardened  steel  spring  (if4)  riding  a 
V-grooved  grophited  (for  long  wear)  collet,  applies  .6  inch*ounces 
of  torque  to  aluminum  (for  low  inertia)  control  disc  (i^5)  with  over 
314  tiny  teeth  in  its  periphery. 

#  To  hold  control  disc  ()^5)  at  rest,  2  hardened  steel  brake  shoes 
(|^^)>  ground  to  square  knife  edges,  grip  periphery  of  control  disc 
in  4  places  .  .  .  control  disc  position  to  under  Vi  of  a  degree 
(1/720  second). 

#  Electro  magnet  (tf^8)  pulls  brake  shoes  away  from  control  disc 
through  armatures  (jfZ).  Air  gaps  kept  to  minimum  for  speed. 
Precision  made  fulcrums  prevent  stickiness  or  unequal  movement 
of  armatures. 

#  Adjusting  screw  (jf^ll)  adjusts  tension  of  armature  spring  (i^lO) 
so  that  time  between  energizing  magnet  coil  and  starting  of 
control  disc  is  same  as  time  between  de-energizing  magnet  coil 
and  stopping  of  control  disc.  This  compensates  for  starting  and 
stopping  errors. 

#  Second  friction  clutch  (j^2)  transfers  control  disc  motion  to  center 
staff  ()^13)}  allows  hands  to  be  reset  when  control  disc  is  held 
stationary. 

To  Spin  tho  Split  Soeond  wHh  ACCURACY,  Taka  a  Minuto  Now  and 
WrHa  Ut  for  Engineering  Data 


"Gentlemen . . .  Ut  me  give  you 
the  formulo  for  our  ostounding 
finol  oeouroey  of  .005  sec.  obtained 
~l»ith  our  D-C  clutch  S-l  Timer." 


The  STANDARD  ELECTRIC  TIME  COMPANY 

97  LOGAN  STREET  *  SPRINGFIELD  2,  MASSACHUSETTS 

PRICISION  TIMISS  •  CHSONO'TACHOMETERS  •  lASORATORY  RANEIS  •  PIfEllNE  NETWORK  ANALYZERS 


Wont  mere  intormetien?  Use  post  cord  on  lest  page. 
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W«iit  m«r«  iMfariMfMNi?  Um  po«t  card  oa  last  Met. 
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h’«  VERSATIUTY  thcrt  selb 
SANBORN  in  the  field  off 
Indwstriol  Recording 


DC  NiAMrunn 


As  indicated  by  references 
at  the  right,  you  may 
have  a  choice  of  five 
different  instruments  (A) 
for  quick  and  convenient 
standard  rack  mounting 
in  the  system  at  Ai , 
PLUS  a  choice  of  up  to  four 
of  any  of  the  three 
different  type  amplifiers  (B) 
or  any  combination 
of  these  amplifiers 


DC  CONVIRTIR— for  low  lavel  DC  record' 
ing  such  as  thermocouple  output. 


TRIRUXIR— when  coupled  to  a  DC  ampli¬ 
fier  permits  the  recording  of  three  events 
in  one  channel. 


THRUHOID  MONITOR  provides  means 

for  the  control  of  voltage  levels  or  rate  of 
change. 


DC  (OM«r«i  RuriMse)  AMRUnit 


STRAIN  OAOl  (Carrier)  AMRUFIIR 


(MODEL  67) 


SIRVO  MONITOR  AMRUPIIR-a  phase 

discriminating  AC  amplifier  used  in  servo 
design  and  tasting. 


As  shown  in  the  diagram,  removing  or  interclianging  any  of  the  am* 
plifiers  or  other  instruments  is  simply  a  matter  of  sliding  the  unit  in 
or  out  of  the  mounting  rack  where  contact  is  made  automatically  by 
plug*in  connectors.  Screws  at  the  four  comers  of  the  panel  hold  the 
instrument  in  place. 

Other  features  of  this  system  which  add  to  Sanhorn  VERSATILITY 
are  the  choice  of  eight  paper  speeds  — 50,  25,  10,  5,  2.5,  1.0,  0.5  and  0.25 
mm/sec,  and  the  use  of  either  4-,  2*,  or  1-channel  recording  i>aper. 

And,  of  course  there  are  these  popular  Sanhorn  advantages:  a  high 
torque  movement  (200,000  dyne  ems  per  cm  deflection),  direct  inkless 
recording  in  true  rectangular  coordinates,  and  provision  for  code  and 
time  nmrkings. 

Sanborn  Recording  Systems  may  be  used  to  record  any  one  or  more 
of  a  wide  variety  of  phenomena  whose  characteristics  range  from  static 
to  100  cycles  per  second.  If  your  record* 
ing  problem  is  not  one  which  can  be 
solved  by  standard  Sanborn  equipment, 
our  engineers  will  bo  glad  to  suggest 
ways  in  which  modifications  of  it  may 
your  requirements. 


SANBORN 

1-,  AND  2-CHANNEL 
RECORDING 
SYSTEMS 


Ogg  elMMael  Modal 
128/141  abovg  ud  Iwo* 
cbgaaol  Modal  60  al 
rl^l  bolb  iacorporala 
Saabora  racordiag 
adaaatagaa  wblcb  la« 
alada  lalarcbaagaablHiy 
of  aaipliBara  aad  (witb 
Modal  60)  praaaipUfiar*. 
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N«w  0>E  Swbminicrtwr*  M*tal-<l««l  Copacitara  with 
Permafil  dielectric  and  silicone  end  seals  provide  excep- 
tional  ruggedness  and  service  reliability. 


G.E.  ANNOUNCES  a  new  line  of 
subminiature  metal-clad  capacitors 


with  silicone  end  seals 
operation  from  — 55  C  to 

This  new  line  of  General  Electric  subminiature  metal- 
claJ  capacitors  offers  the  designer  and  user  of  electronic 
equipment  the  utmost  reliability  under  the  severe  oper¬ 
ating  conditions  required  of  military  equipment.  G-E 
metal-clad  capacitors  are  rugged  units  that  provide 
the  essential  advantages  of  small  size,  no  liquid  leakage, 
and  high  insulation  resistance.  They  also  will  withstand 
extreme  temperature  and  humidity  conditions. 

While  these  capacitors  have  been  designed  for  applica¬ 
tion  in  the  temperature  range  from  —  55  C  to  +125  C 
without  deratirtf^,  they  can,  with  proper  derating,  be 
operated  up  to  +150  C. 

G-E  subminiature  metal-clad  capacitors  offer  two  im¬ 
portant,  exclusive  features  that  insure  outstanding  per¬ 
formance: 


snd  a  solid  dielectric  for 
+  125  C  without  derating 

•  Silicon*  end  s*al  for  high  sh(Kk  resistance  both 
thermal  and  physical. 

G-E  subminiature  metal-clad  capacitors  meet  all  require¬ 
ments  of  JAN-C-25  and  the  proposed  MIL-C-25.  They 
can  be  supplied  in  both  tab  and  exposed  foil  designs 
depending  upon  your  application  requirements. 

N««d  Wax  RaplacamanfT  If  you  ora  caught  in  tha  tquaaza 
bocouta  of  tha  rocant  aliinination  of  choroctariftic  J  (wax)  from 
tha  propoiad  MII-C-2S  tpociflcotioni,  you  naod  not  go  to  a  lorgar 
capacitor  (or  continua  to  uta  an  unoccaptabla  product).  Saa  bock 
poga  of  this  odvartisomant  for  infomiotion  about  a  now  Una  of 
G-E  liquid-fiNad  motal-clod  capocitort.  Thay’ra  at  tmoll  at  tha 
wax  unitt,  yat  hova  tuparior  Ufa  choractarittict  whkh  moka  thorn 
a  "natural"  for  military  oguipmant. 


•  Solid  di*l*ctric — G.E.’s  Permafil  —  to  provide  ex¬ 
cellent  electrical  characteristics  and  to  eliminate  GENERAL 

the  possibility  of  leakage. 

S**  n*xf  pag*  for  iuformedivo  data  on  tho$o  now  G-E  capatHort  ^ 


ELECTRIC 


HERE’S  WHY  G-E  SUBMINIATURE  METAL-OAD 
CAPACITORS  GIVE  SUPERIOR  PERFORMANa 


G-E  subminiaturc  mctal-clad  capacitors,  designed 
for  operation  at  -f  125  C  without  derating,  provide 
the  highest  degree  of  service  reliability.  The  use  of 
Permafil  (solid)  dielectric  and  silicone  end  seals — 
G-E  exclusives — provide  advantages  of  major  im- 
}x)rtance. 

For  more  than  two  years,  Permafil  has  proved  its 
reliability  in  G-E  capacitors  used  in  electronic 
equipment  such  as  aircraft  engine  control,  airborne 
radio  and  radar  communication  equipment,  ground 
radio  communication  equipment,  and  in  Thyratron 
controls  for  B-36  and  B-47  gun  control.  During  this 
period,  there  has  been  no  rept)rted  service  failure  of 
any  G-E  Permafil  capacitor. 

Since  Permafil  is  a  solid,  it  eliminates  the  possi¬ 
bility  of  leakage.  Permafil  also  gives  G-E  metal- 


GENERAL 


clad  capacitors  excellent  electrical  characteristics. 
Capacitance  varies  only  1  percent  over  the  temper¬ 
ature  range  from  0  C  to  -1-125  C  and  only  7  percent 
over  the  entire  range  from  —  55  C  to  -1-125  C. 

Silicone  end  seals  provide  exceptional  resistance 
to  both  physical  and  thermal  shocks.  An  added 
advantage  is  the  fact  that  this  seal  will  meet  the 
moisture  resistance  tests  of  JAN-C-25  with  d-c 
potential  applied. 

Muf  ratings  of  these  new  G-E  metal-clad  capacitors 
range  from  .001  to  1 .0  muf  in  voltage  ratings  of  100, 
200,  400  and  600  volts  d-c  w'orking.  They  can  be 
operated  at  full  voltage  up  to  altitudes  of  50,000  feet. 

Case  sizes  range  from  .235  inches  in  diameter  and 
inches  in  length  to  1  inch  diameter  and  iVn 
inches  length. 


ELECTRIC 


1 


SMALL  SIZi  new  G-E  subminiature  metal-clad  capacitors  is  graphically 
shown  here.  The  cut-away  view  at  the  far  left,  approximately  timet 
actual  size,  illustrates  the  constructioo  features  of  this  new  line. 


1.  Sold«r  right  up  to  the  cat*  with  new  2.  Withstands  vibration  and  rough  3.  Undamagod  by  dropping,  the  two 

G-E  silicone  end  seal  no  need  to  waste  handling.  This  view  shows  a  glass-  capacitors  arc  shown  here  “-note  that 

*4  inch  of  valuable  space  because  of  bead-sealed  capacitor  and  a  silicone-  there  are  no  cracks  in  the  G-E  silicone- 

danger  of  cracking  glass.  sealed  capacitor  being  dropped.  sealed  unit. 


4.  At  -1-125  dogroos  con- 
tigrado,  the  capacitor  con¬ 
sistently  maintains  100  per¬ 
cent  capacitance. 


G  E  PERMAFIL  DIELECTRIC 


5.  At  —55  dogroos  contigrado,  the  6.  Capacitanco  vs.  tomporaturo  is  shown  by  this 
subminiaturc  G-E  metal-clad  capacitor  typical  curve.  G-E  capacitors  with  Permahl  die- 
with  Permahl  dielectric  shows  less  than  lectric  have  very  little  capacitance  change  through- 
7  percent  loss  in  capacitance.  out  the  entire  range  from  —  55  C  to  -+-125  C. 


N«w  0*1  Pyran*!*  Matal-clarf  CapcKitar  average* 

20%  (tualler  in  size  than  a  comparable  oil-filled  unit. 
It  it  at  tmall  at  the  subminiature  wax  unit,  yet  hat 
tuperior  life  characteristic*. 


PYRANOL 


WAX 


mAKRATURE  IN  DEGREES  CENTIGRADE 


Copacilonc*  vt.  Tamparatur*  it  shown  by  this  typical  curva.  G-E 
Pyranol  subminiatura  matol-clod  capacitors  hova  only  a  small 
capacitanca  chonga  through  tha  antira  ronga  from  —  55  C  to  -i-85  C. 


GENERAL 


ELECTRIC 


Ftr  s  rmurkailt  dtmonitratun  #/  thi  rmgffdnftt  and  rtliability  */  ihtst  ntw  G-E  cafacitors, 
ytsil  tht  Central  Ehctrk  Btelh  at  the  7953  Inililnle  ef  Radia  Engineers  Shaw  in  Sew  York  City. 


A 


7Hf  SUPERIOR  ELECTRIC  co 


ACTUAL  SIZE 


•  .  .  with  a  rheostat  or  other  resistance 
type  controls.  You  will  find  POWER- 
STAT  type  10  the  ideal  source  of  vari¬ 
able  a-c  voltage  control  of  50-100-150 
watt  loads. 


POWERSTAT  typ«  10  U  raM^: 

INPUT:  120  Volft,  60  Cycl«i. 

1  Phot* 

OUTPUT:  0-120  Volts,  0-132  Volts, 

1.2S  Amports,  190/165  Voh. 
Amporos 

POWERSTAT  typo  10  woiflhs  only  1  POUND, 
13  OUNCES. 

*  EFFICIENCY  of  type  10  is  high  .  .  .  does  not  control  by  dissipating  power  in  the  wasteful 

form  of  heat  as  does  a  resistance  type  control.  • 

O  SPACE  REQUIREMENT  of  type  10  is  only  2-(*  by  314  inches.  Not  only  is  it  compact  but  since 
it  does  not  produce  heat  there  is  no  ventilation  problem. 

4  CONSTRUCTION  of  type  10  is  rugged  for  long  life  and  dependable  service. 

4  ADAPTABILITY  of  type  10  to  any  load  within  its  rating  is  possible  without  tailoring  as  is 

necessary  with  a  resistance  type  control. 

4  RATING  of  type  10  is  conservative  with  the  rated  output  current  available  at  any 

brush  setting. 

*  MOUNTING  of  type  10  is  simple  by  meons  of  a  single  hole  in  the  panel.  It  is  locked  in 

position  by  a  keying  arrangement. 

4  OPERATION  of  type  10  is  smooth,  stepless  and  silent. 

4  PRICE  of  type  10  is  low  .  .  .  comparable  to  any  other  type  of  a-c  voltage  control 

apparatus  of  equal  capacity  and  characteristics. 


A  comparison  of  POWERSTAT  type  10  with  a 
rheostat  or  other  resistance  type  controls  re¬ 
veals  that  it  is  the  logical  answer  to  any  vari¬ 
able  a-c  voltage  control  problem  involving 
loads  up  to  1 50  watts. 


POWERSTAT  type  10  is  a  small,  compact  auto¬ 
transformer  of  toroidal  core  design  with  a 
movable  brush-tap.  Rotation  of  the  top  de¬ 
livers  any  output  voltage  from  zero  to,  or 
above,  line  voltage.  It  is  tapped  to  allow 
compensation  for  a  10  per  cent  drop  in  line 
voltoge. 


Addilionol  information  on  POWER¬ 
STAT  type  10  it  available  by  writing 
204  Mae  Avenue,  Bristol,  Conn. 
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WHICH  PILOT  LIGHT 
DO  YOU  NEED? 


Cat.  #613529-211 


This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S-II  lamp 
and  was  intended  for  use  in  the 
cabs  of  great  diesel  locomotives. 


Dialco  HAS  THE  COMPLETE  LINE  OF 
INDICATOR  and  PANEL  LIGHTS 


\  this  LITTLE  one 


THE  LITTLE  ONE 


The  miniaturization  program  on  defense  products  required  the 
development  of  this  sub-miniature  light.  It  is  used 
on  communication  equipment  and  aircraft. 
Midget  flanged  base  bulbs  to  fit  are  rated  1.3,  6,  12.  and  28  volts. 


Cat.  #8-1930-621 


to  suit  your  own  special  conditions  and 
requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your  needs. 
Let  our  engineering  department  assist 
in  selecting  the  right  lamp  and  the  best 
pilot  light  for  YOU. 


Writ*  for  the  Dialco  HANDBOOK  of  PILOT  LIGHTS 

Foremost  Manufacturer  of  Pilot  Lights 


60  STEWART  AVE.,  BROOKLYN  37,  N.  Y. 


HYACINTH  7-7600 
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Formed  pieces  of  tough.  National  Vulcanized 
Fibre,  with  exceptionally  high  dielectric  strength, 
are  used  to  make  this  universal  coil  form.  It  is 
expandable  to  conform  to  cores  of  various  sizes. 


confribufes  to  an 
improved  product— in  universal 
coil  forms  for  Cutler-Hammer,  Inc. 


Natio0al  Lamhtaltd  Motftct 
matioiKdIy  kmowm—amliom^y  o<tmpt»d 


This  practical  use  of  National  Vulcanized  Fibre  by  Cutler- 
Hammer,  Inc.  in  their  wire  spools  is  typical  of  the  countless  con¬ 
tributions  National  Vulcanized  Fibre— material  of  a  million 
uses— makes  to  business  and  industry. 

In  the  electrical  field  National  Vulcanized  Fibre  has  been  the 
standard  insulation  for  years.  It  has  high  dielectric  strength  and, 
when  subjected  to  hot  electrical  arcing,  it  evolves  neutral  gas 
which  extinguishes  arc  without  '’tracking.”  Many  electric  appli¬ 
ances  find  National  Vulcanized  Fibre  to  be  the  one  best  material 
for  one  or  more  of  their  parts. 

National  Vulcanized  Fibre  applications,  both  mechanical  and 
electrical,  are  varied  and  extensive.  In  mechanical  applications 
it  is  desirable  because  it  possesses  exceptional  tensile  and  crush¬ 
ing  strength,  toughness,  density  and  resistance  to  wear— coupled 
with  ease  of  fabrication.  It  actually  improves  with  age;  for  many 
mechanical  purposes  it  is  better,  more  durable  than  metal. 

Available  in  various  grades  and  colors;  and  in  sheets,  rods, 
tubes  and  special  shapes.  Write  for  detailed  literature  and  engi¬ 
neering  service  information — 


Principal  Citiat 


OSicm  in 


o' 


ou*  circuitry  with  Prepunched 
AffC*  Terminal  Mounting  Card  in 
lengths  up  to  3'. 


READY  MADE  to  fit  various 
ready  made  Chassis  sizes.  ^ 


Attach  Miniature  Terminals, 
Card-mounting  Tube  Sockets 
and  Mounting  Brackets,  which 
ht  any  of  the  prepunched  holes. 


Organize  circuitry  in  compact  verticsJ 
planes.  Use  both  sides  of  Prepunched 
Card  to  stake  in  Alden  Miniature  Ter¬ 
minals  to  your  circuitry  layout.  Vertical 
position  gives  ready  acceuibility;  there 
is  no  ‘‘underneath”  in  Alden  dmign. 


Alden  Card¬ 
mounting  Tube 
Sockets,  ready¬ 
made  in  variety 
of  sizes,  com¬ 
plete  with  studs 
and  eyelets  for 
easy  mounting 
on  Prepunched 
Cards, 


No  pliers — No  twisting 
Wires  Buss  bars  easily  accessible 


Beth  sides  can  be  used 


Ratchet  holds 
leads  firmly 


Snip  off  kx^  desired  to  by-pass. 


JUMPiR 


Stake  under  Terminab  for  common  circuits.  Loops 
match  prepunched  holes  in  Terminal  Cards.  Snip 
off  loops  desired  to  by-pass. 


Everything  you  need  to  mount,  house,  fasten,  connect, 
monitor  your  equipment. 


1st  START  WITH 

ALDSN  MINIATURE 
TERMINALS 


§  Here’s  a  beautiful 

m  HR  A  “**  Terminal 

cS  Lr  cf  dering  on  a  produc- 

tion  basis;  t^ing  a 
minimum  of  space 
aad  aaaterial.  Ratchet  holds  leads  firmly  for  sol^r- 
iag,  no  urrap-around  or  plicring  necessary.  Unique 
punch  press  configuration  gives  rapid  heat  transfer, 
taking  lass  tinse  and  solder.  Dcsignad  for  Govt. 
Miniaturization  contracts.  Staked  in  Alden  Pre¬ 
punched  Terminal  Cards,  allow  patterns  for  any 
drcsiit. 


Oji^Take  Pre-punched  Terminal  Mount-  Miniature  Terminals, 

^bfffCff  ing  Card  ready-cut  to  size  you  require,  bw#  Iff  Alden  Card-mounting  Tube 
Stake  in  Alden  Miniature  Terminals  to  Sockets  and  Mounting  Brackets,  which 
mount  your  circuitry.  mount  in  the  prepunched  holes. 


Held 

for  soldering 


mount  your  circuitry. 

Prepunched  Terminal 
Mounting  Cards  come 
in  all  sizes  needed  for 
Packages:  miniature 
7-pin  and  9-pin  units, 
or  11-pin  and  20-pin 
plug-in  units.  Card  is 
natural  phenolic  V'ld* 
thick  prepunched  on 
J/i'  centers  with  .101' 
holes  for  taking  the 
Miniature  Terminals. 


Alden  Card  -  mounting 
Tube  Sockets  for  mini¬ 
ature  7,  miniature  9 
and  octal  tubes,  are 
complete  with  studs 
and  eyelets  for  easy 
mounting  on  Pre¬ 
punched  Cards. 


Mounting 
Brackets  stake 
to  the  Pre¬ 
punched  Card, 
mount  Card  to 
Package  Base 
aad  Lid. 


Here  is  Plug-in  Unit  Construction 


Tiny  Snntlng  lUmants  spnciflcolly  dMignnd  to  spot 
troublo  instantly  in  any  unit. 

Here  are  tiny  componenu  to  isolate  trouble  instantly  by  providing 
visual  tell-tales  for  each  unit. 

^  "PAN-i-UTE"  MIN.  INDICATOR  LIGHT 

So  compact  you  can  use  it  in  places  never  before  poaible. 
Glows  like  a  red-hot  poker.  Push-mounts  in  .MS'  drill  hole. 
Bulbs  replace  from  front.  Tiny  spues  arc  unbreakable,  euily 
kept  available,  taped  in  recess  of  equipment.  Alden  #86L, 
ruby,  sapphire,  pe^,  emerald. 

MINIATURE  TEST  POINT  JACK 

^  Here  arc  tiny  insulated  Test  Point  Jacks  that  make  possible 
checking  critical  plate  or  circuit  vedtages  from  the  front  of  your 
equipment  panel — without  pulling  out  equipment  or  digging 
into  the  ch^s.  Takes  a  minimum  of  space,  has  low  capaci- 
tance  to  ground,  loar  life  beryllium  copper  contacts.  Available 
in  black,  red,  blue,  green,  tan  and  brown  phenolic  conforming 
to  MIL-P  14B-  CGF;  aim  nylon  in  black,  red,  orange,  blue, 
yellow,  white,  green.  Alden  #110BCS. 

^  ^  ALDEN  "FUSE-LITE" 

^  P«s«  Muws  —  Lit*  Otows. 

Signals  immediately  blown  fuse.  Lite  visible  from  any  angle. 
To  replace  fuse  simply  unscrew  the  1-pc.  Lite-leu  unit.  Mounts 
easily  by  standard  production  techniques,  in  absolute  minimum 
/  |  ^  ei  space.  IIOV  Alden  #440-4FH.  28V  #440-fiFH. 


ErM  Sampigs  Sgnt  Upon  Request 


Oat  ona  point  of  chock  of  all  Incoming  and  outgoing 
loads  thru  ALDEN  BACK  CONNECTORS 


SINOll  CHICK  POINT 

Here  for  the  first  time  is  a  slide-in  connector  that  brings  all  incoming  and  outgoing 
leads  to  a  central  check  point  in  orderly  rows,  every  lead  equally  accessible  end 
color  coded.  tg>.  _  ,  . 


Avoid  conventional 
rats  nest  wiring 


Color  coding 


Generous 

bell-mouthing 


Accessible 
uncongested 
stdder  terminals 


^'q^gtro^Accessibie 

^rmlt  direct  Floating  uncongmted 

efficient  wiring  dip  action  smder  terminals 

STKAIOHT-THROUOH  ORCUITRY  lASY  INSIRTION  AND  REMOVAL 

Wiring  is  kept  in  orderly  planes,  avoid-  Mating  tolerances  permit  easy  insertion 
ing  rat’s  nest  of  conventional  back  plate  suid  removal  without  demanding  crit- 
wiring.  Connections  between  Terminal  leal  alignment  tolerances.  Assure  proper 
Mounting  Cards  are  through  Back  Con-  contact,  with  safety  shielding  of  dan- 

nectors  so  that  all  circuitry  is  controlled  gerous  voltages.  Leads  can  be  attached 

at  this  central  point.  Incompatible  volW  above,  below  or  out  of  the  back  for 
ages  safely  isolated  and  separated.  most  direct  and  efficient  interconnects, 

a 

Ready-made  Alden  Back  Connecton  meet  all  conceivable  needs,  for 
slide-in  chassis  replaceable  in  30  seconds  with  spare. 


ALDEN  PRODUCTS  COMPANY 


READY-MADE  for  your  Electronic  Equipment 


ALDEN  ^ 
plug-in  PACKAfi 


ALDEN  BASIC 


I  designed  —  all  tooled  —  production  immediately  available 
no  procurement  problems.  Apply  ALDENStandurdM  wholly  or  in  part. 

ALDIN 

llfclIJI /^N  PLUG-IN  PACKAGES— I 

^  1  U«ing  lUndard  Alden  Plug-in  P«k-  HOUSE  PLUG4N  UNITS  IN 

aging  exponents  you  can  a  ALD|N  KASIC  UNHIACICS 

tiemendoua  variety  of  circuits  on  I 
chassis  or  in  racks.  I  ["1 1  I  f  1 1 


After  mounting  your  circuits 
“iff  on  Terminal  Cards,  use  Alden 
Standard  Plug-in  Bases,  Housings, 
Baik  for  packaging. 


Mia.  7  a  9-pia 
BASES  avail* 
able,  also  11^ 
pia  a  20>pia5 

BAILS  a 

HOUSINGS  or 
.LIDS  to  aaatcB. 


SO  AlSea  ">0** 
Ploff-ia  Uaiti  IBw- 
trated,  ia  10^  a 


AaL  Fit  Prepunched  Cards 
“Iff  carrying  completed  cir¬ 
cuitry  into  Standard  Alden  Basic 
Chassis  Body. 


Your  design  emd  production  mon  kovo  olwayB  wontod 
thoso  odvcuitogos: 

1.  ExperiaMBtal  circuitry  caa  be  tet  up  with  productioa  coeapoaeati,  cuttiag 
dowo  debugfiac  tiaM, 

B.  Allow*  tecbaiciaae,  rather  thaa  eagioeer,  to  debug,  by  takiag  out  uait. 

B,  Givea  the  ckcuitiy,  aotluag  further  to  detiga — aiake  up  froaa  staadard  Aldea 
coaipooeats. 

4,  Optiaium  circuit  layout  utiag  itaadard  termiaal  card. 

B»  Abtolutc  mi*;mum  rcquireoicatt  of  labor,  aateriab,  ipaGa. 

4.  The  varioui  tub-aiirmblie*  caa  be  built  coacurrcatly  oa  leparate  awrmMy  Uae*. 
7»  No  Uxdiag  coeti — do  delay* — ao  procureaieat  headache*. 

B.  Fewer  priat* — tasaller  parts  iaveatoty. 

Bi  Caa  Mibcoatract  ateemblie*. 


Yosir  customors  and  sedos  fore#  will  wolcomo  thoso 
odvositagott 

The  Mg  obiactiea  to  electroaie  equipoienf— freui  the  uier*»  poiat  of  view — it 
that  if  it  gee*  out  of  order  he  faeii  htipitei.  But  you  have  a  perfect  aatwer  whea 
your  aquipuMat  it  aude  to  AMca  Staadard*  of  Plug-ia  Uait  Coattructioa  becaate 
they  attun  DEPENDABLE  OPERATION,  a*  foilowt— 

30-SEOOND  REPLACEMENT  CW  INOPERATIVE  UNITS  by  ptuggiag  ia  avail¬ 
able  coded  iparet. 

TROUBLE  INSTANTLY  INDICATED  AND  LOCATED  by  atoaitoriag  cleaeaU 
aaigaed  M  each  fuactioaal  uait. 

TECHNICAL  PERSONNEL  NOT  REQUIRED  ta  aaiataia  ia  operatioa,  due  t. 
obvieut  colar  oodiag  aad  foel-ptoef  aea  laterchaagethility  of  aatiag  coapoaeat*. 
TOOLESS  MAINTENANCE  aade  poMible  by  pateatad  Aldea  fatteaer*  aad  piog- 

ia  lockiag  aad  eiactiag  davioat. 

AIRMAIL  SERVICE- 

Ceapact  fuactioaal  uaiii  practical  la  lead  aiiaail  ta  factory  for  aaedad  overhauL 
UNI-RACK  FIELD  HANDLING  UNIT — group*  fuactioaal  uait*  iato  ttaehiag 
caMaeti  aot  raceediag  oa*.  m  two  ata  haadUag  rapacity  go  eaiily  through 
wiadowi,  dear*. 

CONNECT  AS  FAST  AS  UNLOADED,  by  coded  aea  iaterrhtagabi*  uait  caMa 
plugged  ia  betwaa  Uai  rachti 


'  This  226-page  Handbook  describes  fully  the  Alden  System  of  Plug-in  Unit  Construction  and  the 
hundreds  of  components  ready-made  and  completely  tooled  to  meet  your  every  requiremenL 
It’s  a  gold-mine  W  those  designing  electronic  control  equipment  that  is  practical  in  manu¬ 
facture;  dependable  in  operation. 

UQUIST  YOUR  COPY  TODAY  ^SiNT  FJUEf 


127  North  Main  Street  •  Brockton  64  •  Massachusetts 
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U.JPRECEDENTED 

PERFORMANCE  CHARACTERISTICS 


'  ® 

CHICAGO  TELEPHONE  SUPPLY 

Vr,/n  t(f/f\  y/ 


MEPCO’S  NEW  SEALED  Precision 
Resistors  STOP  Humidity  Failures 


Over  2  years  of  laboratory  development  and  testing 
were  required  to  achieve  a  sealed  resistor  design  up 
to  Mepco's  standard  of  quality.  No  sacrifice  of  our 
standard  time-proven  features  have  been  made  in 
order  to  perfect  this  sealed  resistor. 


SKCIFICATIONS:  oil  rs^uiraiMntt  of  MIL-I-93A  and  JAN- 

R-93. 

SEALING:  Complotoly  oncoptulolod  and  bonded. 

OmATINO  TEMKBATUBE;  -SS'C.  to  4-  12S*C. 

WINDINGS:  Bovortod  and  baloncod  Bl>windingt  for  low  indw«* 
lanco  with  wto  of  only  tho  finost  “cortifiod"  rotUtanct  alloy*. 

EXCLUSIVE  INTEBNAL  KATUBES:  Intornal  (oction't  cro*i>ovor  wire 
intwlotod  from  winding  by  3000  v.  intulolion  Ipotontodl. 
Sgocial  motal  molded  connecting  feature,  which  bond*  end 
of  winding  and  terminal  in  a  non>corro*ive  and  mechanically 
*ecure  manner  —  no  colder  or  flux  u*ed. 

TEBMINALS:  BIgid  hot  colder  coated  brae*  terminal*  for  eacier  and 
moro  cecure  coldoring. 


NOMINAl 

WAHAOi 

■ATINC 


RBI5 

(M15) 

.25 

.50 

QQQQi 

.185  mog. 
.6  mog. 

RB10 

(Midi 

.35 

1.00 

0.1  ohm 
0.1  ohm 

RB17 

(MI7I 

.50 

1.00 

0.1  ohm 
0.1  ohm 

KOB371 

RBia 

(M18I 

.50 

1.00 

0.1  ohm 
0.1  ohm 

RBI9 

(MI9I 

1.00 

2.00 

RB52 

(M52I 

.25 

.50 

ILjXVlQ 

mQRQ 

.1  mog. 
.5  mog. 

TOUBANCi 

SVMSOL 


C 

D 


MU  -  R  .  93A 

WAHACC  «.  RESISTANCE  TOLERANCE 


MSISTANCI 

TOUBANa 


0.10  % 


IS  -  - 

MIL  .  R  •  93A 

TEMKRATURE  COEFFICIENT 

kv'-r 

tMNBBiO  TO  1S*CI 

MEKO  MS2 


^  I  rl MORRISTOWN,  NEW  JERSEY 


Woet  more  iaformatioaf  Uct  goBf  cord  eo  lo*t  gogo. 
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Tk«  Niitorico/  Badignund  of 
STONE  EVE*  TUBE  CO. 


. .  b;  wiiliil  i  paper  strip 
into  tnliniar  form...” 
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These  words  by  Marvin  C.  Stone  were 
contained  in  this  artificial  drinking 
straw  patent  granted  him  January  3, 1888, 
a  patent  which  marked  the  entry  of  Stone 
into  the  spiral  wound  paper  tube  field. 

During  the  next  forty  years,  the  use  of 
Stone’s  Drinking  Straws  became  world¬ 
wide  and  the  products  of  the  Tube  Division 
of  Stone  Straw  Corporation  were  finding 
an  important  place  in  industry. 

To  better  serve  the  expanding  needs  of 
the  electrical  and  dectronics  industries,  the 
Stone  Paper  Tube  Company  was  organixed 
early  in  1928  and  since  that  time  has  be¬ 
come  one  of  the  largest  manufacturers  of 
small  diameter  paper  tubes  in  the  country. 

Today,  millions  of  Stone  custom-made 
items  pour  from  batteries  of  Stone  de¬ 
signed  and  manufactured  machines  .  .  . 
machines  whose  unique  construction  fea¬ 
tures  are  a  closely  guarded  trade  secret. 

Magnetic  switch  insulation  for  automo¬ 
tive  accessories,  armature  shaft  insulation 

West  Mw*  bifsrMatiwi?  Um  past  card  m  Istt  pat*. 


for  fractional  HP  electric  motors,  coil 
winding  bobbins  for  time  control  motors, 
and  Stonized  spiral  phenolic  coil  forms  for 
radio  and  television  are  just  a  few  of  the 
many  usee  hundreds  of  America’s  leading 
manufacturers  make  of  our  pwodoct. 

Made-to-order  quality  items  can  be  fur¬ 
nished  in  diameters  as  small  as  3/64''  ID, 
various  wall  thicknesses  and  lengths,  and 
of  many  materials  including  hig^-didectric 
kraft,  fish  p>aper,  and  plastic  film.  They  are, 
of  course,  made  to  extremely  close  toler¬ 
ances  .  .  .  are.low  in  cost  .  .  .  and  your 
order  is  handled  with  unsurpassed  service. 

Chances  are  there  are  many  applications 
in  which  you  could  put  Stone  products  to 
profitable  and  practical  use  in  your  busi¬ 
ness.  Write  us  for  a  more  complete  story 
of  %vhat  we  have  to  offer  you. 

Sales  representatives  are  located  in 
principal  cities  for  your  convoiience. 
STONE  PAPER  TUBE  CO. 

INCOIPOIATED 

Washington  17,  D.  C. 


You  know  he'll  never  lose  you 


YOUR  GUIDE . . .  you  know  he’ll  take  you  where 
you  want  to  go,  by  the  quickest,  easiest  route. 
That’s  exactly  what  Bristol  Brass  aims  to  do . . . 
to  get  your  order  to  you  the  same  way.  And 
that  takes  experience  and  character . . .  both  in 
the  company  and  in  its  product. 

Matter  of  fact,  that’s  why  so  many  people 
keep  standing  orders  with  Bristol  Brass  ...  be* 
cause  they  know  those  orders  will  never  get  lost 


They’ll  be  where  they’re  supposed  to  be,  right 
on  time,  and  right  according  to  specifications 
...  be  it  sheet  rod  or  wire. 


The  Bristol  Brass  Corporation,  makers  of 
Brass  since  1850  in  Bristol,  Conn.  Offices  or 
warehouses  in  Boston,  Chicago,  Cleveland,  Day- 
ton,  Detroit  Los  Angeles,  Milwaukee,  New  York, 
Philadelphia,  Pittsburgh,  Providence,  Rochester. 


ELECTRONICS 


Woat  nart  inforinatieii?  Um  pett  card  m  lost  pogt. 
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SPECIFY 


trnmH 

Ovtfiii  viHAti,  Mm 


LMiACmUft 

(CMUrUf^, 


o-ns  175-MO  200-500  0-500  0-500 

0-125  HU  0-120  KU  0-200  OU  0-200  Ma  0-300  Ma 

0-150  . . . .  . .  0-150  0-150 

0-5  Ma  . .  . . .  0-5  Ma  0-5  Ma 

lOm  lOaw  10  aw  10  aw  lOaw 

0.1atl0aaw.  OJadOaaw.  OJallOaaio.  OJallOaai».  OJMlOaaio. 

Ntfalaiiaa  accaran :  £0  5%  (±1%  la  10000  aa«  52000) 
lapal:  105-125  mIu  AC.  50-00  cyclai,  tiaata  pOtia. 

MaOrti  12500,  50000,  MOO  aaO  100000m  awtartO. 

UaHa  ait  atmally  wH-aaauM.  AM  caa  It  pitaMtO  wMl  a  (rtai  ftaH  tar  rad  aaa 


RE6UUTES 
AND  CONTROLS 


SORENSEN'S  EXPANDED  LINE  OF  B-SUPPLYS 

NOW  INQUDES  THIS  NEW  MULTI-RANGE  DUAL  SUPPLY. 


*Ro«.  U.S.  P«t.  Off.  by  SdroNOOH  A  C*.,  hic. 


'  Ftf  CompUt*  Iitftrmatipm  Writ*  — 
SORENSEN  A  COMPANY,  INC 
STS  FafarieM  Atmtm  Stmitrd,  1 


Many  users  of  Sorensen  Nobatrons*and  AC  Regulators 
are  unaware  that  the  standard  Sorensen  line  includes  a 
wide  range  of  "B-Nobatrons"  —  high  voltage,  low-current 
DC  sources. 

Are  you  familiar  with  the  number  of  units  in  the  line? 
Two  of  them  —  models  360BB  and  520BB  —  are  low-cost 
units  for  those  not  requiring  outputs  adjustable  down  to 
zero,  but  which  can  be  paralleled  for  higher  current  re¬ 
quirements.  The  other  models  are  highly  flexible,  all¬ 
purpose  laboratory  instruments.  All  of  them  provide  volt¬ 
age  and  current  well  in  excess  of  the  specifications  given 
below  (these  '^plus  values"  are  shown  graphically  in  the 
new  Sorensen  DC  catalog). 

You  owe  it  to  yourself  to  get  acquainted  with  these 
Sorensen  B-NOBATRONS.  You'll  find  they  are  reasonably 
priced  —  surprisingly  so  —  yet  in  all  ways  live  up  to  the 
Sorensen  reputation  for  sound  engineering,  quality  con¬ 
struction,  dependable  operation.  Write  for  information. 


MODEL  350-B  SPECIFICATIONS 


INPUT 

I0S.12S> 

FAC.  SO- M If.  1 

OUTPUT 

1.  175-4S0 

tMMMMf 

a.  i7s-aso 

MM  •Ml 

a.  0-17S  V 

Mllfot. 

4,  «.l  VA 
MgulMN 

VDC  O  0-40  Mm  •imul- 
^  frMM  twM  1 

U«  MMtlMtS.  { 

VDC  tf  D-iaO  Mm  frMHi 
iIm. 

DC  (g  0-40  Mm  frMm  mmm  I 

C  Q  3.S  MMiy«.,  C.T.,  mm-  { 

)f. 

OUTPUT  REGUUTION 

±1.0% 

RIPPU 

10  mv 

SIZi 

13"  X  7Vi" 

xi" 

mluction  techniques 


ER  instance  of 
“buiit-in  know-how” 


This  is  not  just  another  stem  machine. 
It  is  a  completely  automatic  stem 
machine  with  24  heads  and  precision 
high  speed  index.  The  machine  illus¬ 
trated  embodies  all  the  improved  tech¬ 
niques  and  mechanisms  that  Kahle 
engineers  could  find  from  their  own 
and  their  customers'  experience. 


This  problem  involved  glass  tubulated 
stems  for  radio  tubes.  However,  Kahle 
has  solved  many  other  problems 
neither  associated  with  glass  or  con¬ 
nected  with  electronics. 

If  your  problem  requires  special  tech¬ 
niques  or  processes;  if  you  need  cus¬ 
tom  machinery;  or,  if  you  need  relief 
from  expansion  projects,  Kahle  engi¬ 
neers  will  work  with  you  to  achieve 
“customer  satisfaction"  from  “Built-In 
Know-How.” 


MS 
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Pol«r«d‘t  Medal  LSA  Spectrum  Anelyier  it  the  retuH 
of  yeert  of  rateerch  end  development.  It  provides 
e  simple  end  direct  meant  of  rapid  end  accurate 
maesuremant  end  spectral  display  of  an  r.f.  signel. 


Continuous  tuning.  • 

One  tuning  control. 
Resolution  is  6KC  when 
dispersion  is  SMC  per  inch 
per  sec. 

•  250  KC  to  25  MCS  display 
at  all  frequencies. 

•  Tuning  dial  frequency 
accuracy  1%. 

I  •  No  Klystron  modes  to  set. 

»•  Broadband  attenuators 
supplied  with  equipment 
from  1  to  12  KMC. 


*  Frequency  marker  for 
measuring  frequency  dif> 
ferences  0-25  MCS. 

•  Only  four  tuning  units  re¬ 
quired  to  cover  entire 
range. 

•  Microwave  components 
use  latest  design  non¬ 
contacting  shorts  for  long 
mechanical  life. 

•  Maximum  frequency 
,  coverage  per  dollar  in- 
t  vested. 

•  5  inch  CRT  display. 


”  Where  Used: 

g  Model  LSA  Spectrum  Anelyxar  it  a  laboratory  inttrument  uted  to 

t  provide  a  visual  indication  of  the  frequency  of  distribution  of 
energy  in  an  r.f,  signal  in  the  range  10  to  21,000  MCS. 

I  Other  stet  ere: 

*  I.  Observe  end  measure  tidabendt  essocietad  with  amplitude  end 

t  frequency  modulated  signals.  i 

2.  Determine  the  presence  and  accurately  measure  the  frequency 
I  ■  of  radio  and/or  radar  signals. 

^  ■  3.  Check  the  spectrum  of  magnetron  oscillators, 
d  ■  4.  Measures  noise  spectra. 

observe  tracking  of  r.f.  components  of  a  radar  systam. 
6.  Check  two  r.f.  signals  differing  by  a  small  frequency  separation, 
r 

'  Write  for  Complete  Detaile 


THI  INtTIUMtNT  CONSISTS  Ot 
TNI  rOLLOWINO  ONITSi 
!!  ■•rts— 10  la  IM  IKS. 

2*^  l-IJH  ;;  Iwj«t  IWl-tt#  la  4SM  MCS. 

IJS-*  K  Tv***  lhHl-44*#  la  UJM  Ma 
MaOtl  LT»-4  OF  Taaiaf  Hail— 

1^  UO— I  Seailfaai  Miplay  Ml. 

MaM  IM— 1  Pa..,  Ml. 

Maeal  IRO— I  llrtiraa  Pawai  Ml.  tX 


100  METROPOLITAN  AVE. 
BROOKLYN  11.  N.  Y. 

Eiport  Dept.:  13  East  40  Straet,  Naw  York  Ih,  N.  Y. 

Cable  Address:  '*ARLAB‘‘  ,| 
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Want  mera  hstermatienr  Use  pest  card  an  last  page. 


/ 


Turn  your  special  fastening  problems  over  to  United>Carr 
and  free  your  own  design  staff  for  full-time  work  on  finished- 
product  engineering. 

United-Carr’s  engineering  department  is  constantly  at 
work,  improving  current  DOT  fasteners  and  designing  entirely  new 
fasteners  to  meet  the  changing  needs  of  industry. 

Experience  gained  through  working  with  the  leading  manufacturers  of 
automobiles,  aircraft,  appliances  and  furniture  as  well  as  electronic  appa¬ 
ratus  .  .  .  enables  us  to  bring  an  unusually  wide  variety  of  abilities  and 
techniques  to  bear  on  your  particular  fastening  problems.  And,  with 
complete  facilities  for  volume  production  of  metal  fasteners  and  the 
assembly  of  metal  to  plastic  and  ceramic  components,  we  are  in  a  position 
to  supply  practically  any  fastening  need. 

The  fasteners  and  assemblies  illustrated  here  are  typical  of  thousands 
of  special  devices  designed  and  manufactured  by  United-Carr  and  its 
subsidiaries. 

fVe  urge  you  to  call  in  your  ruarest  United-Carr  field  engineer  before  your 
new  designs  crystallize.  It  is  at  this  all-important  planning  stage  that  you  can 
make  most  effective  use  of  our  special  services. 


MAKERS  OF 


FASTENERS 
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Wont  mort  lafornHitioii?  Um  post  car4  m  latt  pop*. 


...with  outstanding  STABILITY  and  REIIABILITY 
for  application  in  radar,  missile  control,  and 
similar  guided  systems! 

i  . 


>4 


AMP  CAPITRON'  Capacitors  and  Puke  Forming  Networks  are 
particulaily  suited  for  radar  and  guided  systems  not  only  because 
of  tti,eir  remarkable  size  and  weight  characteristics,  but  also  be¬ 
cause  of  their  outstanding  stability  and  reliability  in  operatiori. 
AMP  Pulse  Forming  Networks  are  fabricated  with  AMPLIFILM,*  a 
startling  new  synthetic  dielectric,  chemically  similar  to  mica,  which 
imparts  its  unique  combination  of  extremely  high  dielectric  strength, 
stability  over  wide  temperature  ranges,  low  power  factor,  and 
good  dielectric  constant  to  these  products. 

For  this  reason  CAPITRON  High  Voltage  Capacitors  and  Pulse^ 
Forming  Networks  are  dc-signed  and  fabricated  for  either  A-C  or 
D-C  use  in  crpplications  where  the  mechanical,  electrical  or  thermal 
requirements  are  such  that  standard  or  catalog  capcjcitors  made 
with  mica,  fjaper  or  plastic  dielettrics  would  be  inadequate.  These 
Capacitors  and  Networks  are  not  made  in  a  standard  line  of 
types  or  models. 

They  are  designc'd  In  each  instance  for  the  specific  requirements 
as  to  size,  shape,  working  or  test  voltage,  capacitance,  life  or  othfer 
operating  conditions  of  the  equipment  in  which  they  are  to  be  used. 
Inqi.irie-.  -are  inv.ted . 


AMP  n  also  naHonaPy  racogiWzad  hodar  in 
Nm  IhU  of  soUoHou  torminoh,  simplHlod  wiring 
dovieos  and,  automatic  win  tormination. 

Writo  tor  our  “Quality  Control”  brochvr*.. 


'M 


VOttAOj 


up  to  70%  sixc  and 
weight  reduction 

wide  temperature 
range 

close  capacity 
tolerance 

no  derating 

no  drift 

highest  known  leakage 
resistance 

lowabsorption 

meets  ian-c-25  (3)  specs, 


AIRCRAFT-MARINE  PRODUCTS,  INC. 
CHEMICALS  AND  DIELECTRICS  DIVISION 
2100  Poxton  Street,  Harrisburg,  Pa. 


all  spelled  F‘I‘B‘E'R'G'L'A‘S*! 


^eving  and  tubing 

Sleeving  and  tubing  made  with  Fiberglat 
yams  offer  unsurpassed  strength,  flexibility 
and  resistance  to  moisture,  oils,  most  acids. 
Won't  bum  during  soldering  work  and  is 
easier  to  slip  over  conductors  because  it  is 
round  and  smooth  inside. 


sure  ways  to  improve  equipment- 


OWENS^ORNING  FIKRGLAS  CORPORATION  •  TEXTILE  PRODUaS  DIVISION  •  IS  EAST  56TH  STRKT.  NEW  YORK.22,  NEW  YORK 


There*8  no  gubstitute  for  proven  performance 
—and  for  more  than  15  years  Owens-Coming 
Fiberglas  materials  have  been  helping  to  make 
good  electrical  equipment  perform  even  better. 
Five  such  materials  are  shown  below  and  on 
the  facing  page.  All  are  proven ...  all  are  uni¬ 
versally  available  .  .  .  most  are  priced  no 


higher  than  ordinary  organic  products. . . 

. . .  and  all  are  spelled  F-I-B-E-R-G-L-A-S . . . 
as  in  Owens-Coming  Fiberglas,  originators  of 
glass  in  fiber  form!  For  further  details  on  any 
of  these  five  sure  ways  to  improve  equipment 
—and  names  of  suppliers  nearest  you— be 
sure  to  send  in  the  coupon  today. 


*Fib*ttlat  it  tht  trait  mark 
(S«.  V.  8.  Pat.  Off.)  of 
OmmtOtming  Pibtrglat  Corporation 
for  a  varitty  of  proitUtt  madt  of 
or  with  flhtrt  of  glatt. 


"if  it’s  Fiberglas^  it^s  Owens-Corning!" 


ectrical  laminates 

Fiberglas  yams  absorb  energy  without  per¬ 
manent  set— give  Rberglas  glass-base  lam¬ 
inates  maximum  impact  resistance.  Retain 
their  shape— can’t  shrink  or  swell— and 
punch  clean,  handle  well.  Available  impreg¬ 
nated  with  phenolic;  polyester,  melamine, 
silicone  resms. 


WmI  Mort  iwforiMtioiit  Um  post  cord  on  lost  pogo. 
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rnished  cloth 


Glass  can't  bum;  cloths  woven  of  Fiberglas 
yams  thus  offer  unparalleled  fire  safety. 
Permit  operation  of  equipment  at  higher 
ambient  temperatures  for  longer  time  with 
fewer  breakdowns.  Dissipate  heat  faster, 
too— provide  greater  overload  insurance. 


gnef  wire 

Fiberglas  yams  used  kt  magnet  wire  are 
thinner  than  organic  textiles,  yet  withstand 
higher  temperatures.  Makes  possible  the 
design  of  smaller,  lighter,  higher-rated 
equipment— with  corresponding  savings  in 
metals  and  other  expensive  materials. 


dip  rtf  coupon  bohw  and  mail  today 


for  your  copioc  of  tho$o  booklot$l 


Owens-Coming  Fiberglas  Corporation 
Electrical  Sales  Division ,  Dept.  860 
16  E.  56th  Street,  New  York  22,  N.  Y. 


Please  send  me  the  following  booklets: 


Q  MesvIiHI  A  TsWag 


n  Asmlssl  Tope 


n  Meenet  Wire 


n  Vemlslie^  Clefli 


Q  Beetrkel  Iseileaf  s 


Q  Seerces  ef  ieppiy 


COMPANY. 


ectrical  tapes 

Exceptional  tensile  strength  and  smaller 
diameter  of  Fiberglas  yams  means  thinner,  ^ 
stronger  topes- less  bulky  wrappings,  sav- 
kigs  in  space.  Fewer  equipment  breakdowns,  1 

II  too,  because  Fiberglas  yams  cannot  stretch 
j  or  shrink . . .  won’t  bum . . .  and  are  resistant  0 
I  to  moisture  and  most  acids.  ^ 


()  \\ 


()  K 
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I 


LAS 


I  B  ERG 


VOLTAGE  REGULATED 
POWER  SUPPLIES 

For  Industrial  and  Research  Use 


Ktll^CO 


Kepco  ^ 

Voltage  Regulated 
Power  Supplies  are 
conservatively 
rated.  The  regulation 
specified  for  each  unit 
is  available  under  all  line 
and  load  conditions 
within  the  range  of 
the  instrument. . 


1 1 


Write  for  complete  <  ^ 
specifications.  - ; 


VOLTS 

CURRENT 

0-1500 

0-200  Mo. 

0-1200 

0-20  Mo. 

0-1000 

0-500  Mo. 

200-1000 

O-SOOMo. 

0-1000 

0-50  Mo. 

0-600 

0-3  Amp. 

0-600 

0-2.25  Amp. 

0-600 

0-1.5  Amp. 

0-600 

0-750  Mo. 

0-600 

0-300  Mo. 

0-150  Bios 

0-5  Mo. 

0-600 

0-300  Mo. 

#1  0-600 

0-200  Mo. 

#2  0-600 

0-200  Mo. 

0-600 

0-200  Mo. 

0-150  Bios 

0-5  Mo. 

#1  200-500 

0-200  Mo. 

*2  200-500 

0-200  Mo. 

200-500 

0-200  Mo. 

0-400 

0-150  Mo. 

0-150 

0-5  Mo. 

100-400 

3-1 50  Mo. 

100-400 

0-150  Mo. 

0-350 

0-3  Amp. 

0-350 

0-2.25  Amp. 

0-350 

0-1.5  Amp. 

0-350 

0-750  Mo. 

100-325 

0-150  Mo. 

0-1 50  Bios 

0-5  Mo. 

0-300 

0-150  Mo. 

0-150  Bios 

0-5  Mo. 

0-150 

0-50  Mo. 

3-30 

0-30  Amp. 

1-13 

0-10  Amp. 

0.3-3 

0-100  Mo. 

■■■Bill 

■^IP4iitT.T«TTT!THBa. 


5  Mv.  no  Amp. 


1  Mv.  1 10  Amp. 


DC  POWER 
SUPPLY 
SPECIFICATIONS 

REGULATION: 
As  shown  in 
fable  for  both  line 
■fluctuations  from  105 
25  volts  and  load  varia¬ 
tion  from  minimum  to  maxi¬ 
mum  current, 

’Regulation  Bias  Supplies  10  milli¬ 
volts  for  line  105-125  volts.  '/i% 
for  looti  at  150  volts 
fAII  AC  Voltages  are  unregulated 

All  units  are  metered  except 
iiN  Models  131,  315  and  3100 

All  units  ore  designed  for 
relay  rack  mounting 
or  bench  use. 


isai _ 

'Wi. 

/'4 

. 


■aCTITTW 


WORKMANSHIP 

Workmomhip  is  of  a  quality  with  tho  hiqhtst  ixist- 
big  production  stondords  ond  host  instrumont  oloc- 
tronic  proctkos  consistont  with  tho  intondod  uso  of 
tho  itoffl  os  0  continuous  duty  voHogo  togulatod 
powof  supply.  Oil  fiiiod  popor  condonsors  ond  ro- 
sistor-boord  construction  oro  indudod  hi  tho  dosign. 


MANUrAdVUlDi  Of  ILICWONIC  lOUIPMNI  •  miAPtH  ■  DimOPMlNI 


,  LABORATOillES 

f  '  ,  r  * 

131-38  SANFORD  AV'FNUE  •  FLUSHING  55  NEW  YORK 
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Want  aiart  lafanaarlaa?  Um  uact  eor4  aa  la«t  pat*. 
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No  ordinary  rrla\...TIiisI 


New  CLARE  Type  T 
High  Frequency  Impulse  Relay  wiU 
follow  2500  cycles  per  second  with 
life  measured  in  billions  of  operations! 


speeifieatioiui 


MECHANICAL 


MZii  1*13/14  in.  2*3/14  in.ev«ral. 

WnOHTi  3  owncM. 

MOUNTINOi  Eqwlp^«4  wMi  iiiie«*MM  balwllt* 

to  lit  a  itan4ar4  4-pln  octal  tockol  ' 
COVni  loMOvoblo  4iMt*t<9lit  covor.  j  i  ? 

CONTACTSi 

Ty^  form  A  (i.pj.t..  nonwoty  opon) 

Motorioli  Hottnuw  Wdlwn  ‘  ,■ 

Oo^i  0.0003  indt 

Promorot  30  grana^  min.  (Cd  onorgitod  wMi 

SO  ainporo*tiimt) 

COAi  ,  j 

TyiMt  Skiglo  winding,  bobWn*wo«n4 

Whot  Hoovy  forwon 


COR.  MSSIPAnONt  0.3  watt  (odinMlod  muj 
CONTACT  RATINOi  0.03  cm^  «•».  30  voltt  oc. 

non*lndoettyo.  (wtlniotnd)  ‘ 
CONTACT  BOUNdt  Non# 

OfRATIONi 

PuB*in  •  IS  owynco *tow 
Drog  oot  •  12  ani|>oro*liinw 
fwl*ln  timo  •  120  mkroMcond* 

l>rop*o«t  timo  •  100  wtcrocncondi 

RATIt  WM  foBow  2300  cydo*  gor  tocondi  ognriodte 
to  1000  cydo*  por  Mcod. 
lira  IXraCTANCYi  3x10*  oporoNom  wMi  loro 
contact  cwrronL 

DiaiCTRIC  STRINOTHt  300  voHi.  rxM. 


I  CoB  indoclonco  0.3  hy  (contocte  wpMl 
CoB  Indoctonco  ^  0.33  liy  (contact!  docod) 
CoB  roddonco  •^IBSoIihm 
^  PyB*ln  wnront  •  10  to  12  nw.  .iMga 

S  Drop  oot  corront  •  B  to  10  mo. 

Normal  coB  corront  •  40  mo. 

Contact  cwTont  •  0.073  mo. 
lira  BXraCTANCYi  FoBowIng  a  1  x  10*apora*  n 
Non  ryn*ln  poriod,  a  Ufo  of  3  x  10*  oporotlon!  .  M 
wMi  a  4)73  xm.  contact  load  oror  o  4*monlli  H 


Vimoof  Clan 
T^f 

ni^  Fnqumey 
Impulta  Halay 
uiut  lutt  cover 


Exterior  view  of  relay 
ready  for  mounting 


Originally  de«ign«d  for  use  in  an  analog  computer,  the  new 
Clarb  Type  T  High  Frequency  Impulae  Relay  ia  now  available  for 
other  applications  which  require  a  highly  sensitive  relay  completely 
free  from  contact  bounce  and  capable  of  a  prodigious  number  of 
operations  at  extremely  high  speeds. 

Its  puU*in  time  of  120  microseconds  and  drop*ont  time  of  100 
microseconds  enable  this  relay  to  follow  up  to  2500  cycles  per 
second;  aperiodic  to  1000  cycles  per  second. 

In  a  typical  application,  it  has  a  life  expectancy,  following  a 
run*in  period  of  1  x  10*  operations,  of  5  x  10*  operations  with  a 
0.75  ma  contact  load  over  a  6*month  period  without  readjustment. 

To  achieve  its  high*speed,  no*bounce,  and  other  unusual  charac* 
teristics,  this  relay  is  built  to  extremely  close  tolerances,  with  a 
high  degree  of  precision,  under  conditions  of  utmost  cleanliness. 
This  necessitated  the  development  of  techniques  never  before  em* 
ployed  in  the  manufacture  of  relays. 

Even  before  this  first  public  announcement  of  the  availability  of 
this  truly  remarkable  relay,  its  fame  has  spread.  Already  dozens  of 
inquiries  and  sample  orders  have  been  received  from  laboratories 
and  development  Mganizations  which  had  learned  of  its  existence 
through  the  manufacturer  who  first  applied  it  in  a  weil*known 
computer.  It  may  provide  the  answer  to  one  of  your  problems. 

For  full  information  on  this  new  relay  or  for  consultation  on  any 
relay  problem,  we  invite  you  to  contact  your  nearest  Clare  sales 
engineer  or  write  to  C.  P.  Clare  &  Co.,  4719  West  Sunnyside  Avenue, 
Chicago  30,  Illinois.  In  Canada:  Canadian  Line  Materials  Ltd., 
Toronto  13,  Ontario.  Cable  address:  Clarelay. 

WRITE  FOR  BULLETIN  117 


To  meet  the  strictest  requirements  of  both 
Government  and  Industry,  specify 


Germanium  Diodes 


Precision  mode,  eosy  to  handle,  easy  to  assemble  —  the 
topered  shape  shows  polarity  at  a  glance!  Moke  Radio 
Receptor  Germanium  Diodes  your  first  choice  in  the  large 
voriety  of  electronic  circuits  where  JAN  types  are  o  must. 


TYPICAL  USES 

COMPUTOR  CIRCUITS 
CLAMPING  CIRCUITS 
RF  DETEaORS 
CONTROL  CIRCUITS 
DISCRIMINATORS 


1N69 

1N70 

1N81 


MODULATORS 
NOISE  ELIMINATORS 
CLIPPERS 
LEVEL  SEHERS 
RESTORER  CIRCUITS 


JAN  TYPES  •  ALL  VALUES  MEASURED  AT  25*C. 


CODE  NO. 

Min.  Forward 
Current  at 

1  Vott  (MA) 

Max.  Reverse 
Current 

(Micro-Amperes) 

'Average 
Rectified 
Current 
(MA  Max.) 

fMinimum 

Reverse 

Volts 

Max.  Cont. 
Reverse 
Operating 
VoHs 

1N69 

5.0 

50  @-10V 

850  @-50V 

40 

75 

60 

Rectification  efficiency:  35%  minimum  in  100  MC  test  circuit. 

1N70 

3.0 

25  @-10V 

300  @-50V 

30 

125 

100 

1N81 

3.0 

10  @-10V 

30 

1 

50 

40 

*  Average  half  wave  rectified  current  at  60  CPS  and  2S*C.  Consult 
us  for  ratings  at  other  conditions. 
tFor  zero  dynamic  resistance. 


Radio  Receptor  Germanium  Diodes  may  hold  the  answer 
to  many  of  your  problems.  Our  engineers  will  be  glad 
to  study  your  requirements  and  submit  their  recommen¬ 
dations.  Many  o^er  types,  both  standard  and  special, 
are  available . . .  Vlfrite  us! 


SeletroH 
and  Germanium 
Division 


RADIO  RECEPTOR  COMPANY,  INC. 

Siiec«  1822  in  ll«eli«  mnd  £l«cCr«ftir« 

SALES  DEPT;  251  West  19th  Street.  New  York  11,  N.  Y.  •  FACTORY:  84  North  9th  Street,  Brooklyn  11.  N.  Y. 
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Wont  morn  informatien7  Um  post  cord  on  lo«t  pog«. 
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Terminals  made  by 
Sealectro  Corp., 
New  Rochelle,  N.  Y 


*16.  w.  S  o" 

HTTII  THINOS  K>l  UTTM  UVWM 
...  THVOUOH  CMfMISTtr 


Polychemicals 

DEPARfTMENT 

PLASTICS  •  CHEMICALS 


Went  infonnofion?  Um  poet  cord  on  lost  pope 
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Du  Pont  “TEFLON”  provides  high-temperature  insulation 


Dielectric  properties 
remain  constant  over 
wide  temperature  range 


Standoff  and  feed-thru  inaulator  terminals  often  fail  in 
service  due  to  high-temperature  breakdown.  Cracking 
frequently  occurs  during  degreasing  operations.  And 
breakage  may  occur  during  manufacture.  Today’s 
equipment  and  operating  conditions  require  terminals 
that  eliminate  these  failures  and  provide  improved, 
lasting  performance. 

In  designing  such  improved  terminals,  Sealectro  Cor¬ 
poration  sought  an  insulating  material  that  had  good 
dielectric  properties,  resistance  to  high  operating  tem¬ 
peratures  and  chemical  attack,  and  the  toughness  and 
resiliency  to  eliminate  breakage  and  cracking.  And  it 
had  to  provide  for  simple,  positive  installations. 

They  chose  Du  Pont  “Teflon”*  tetrafluoroethylenc 
resin.  “Teflon”  is  an  exceUent  insulator.  Its  dielectric 
constant  (2.0)  and  loss  factor  (0.0005)  are  unaffected  in 
temperatures  from  — 80°F.  to  400°F.  Du  Pont  “Teflon” 
is  inert  to  all  chemicals  except  molten  alkali  metals  and 
fluorine.  It  is  tough,  durable  .  .  .  will  not  crack  or  arc. 
And  the  one-piece  terminals  assure  simple,  tight,  last¬ 
ing  installations. 

Du  Pont  “Teflon”  serves  many  uses  in  electrical 
equipment— coaxial  spacers,  insulation  for  wire,  cables 
and  motor  windings,  and  other  parts  where  high  tem¬ 
peratures,  service,  dielectric  strength  and  durability  are 
required.  Perhaps  it  can  help  you  improve  or  develop  a 
product.  For  full  information,  write  E.  I.  du  Pont  de 
Nemours  &  Co.  (Inc.),  Polychemicals  Department, 
Room  224T,  Du  Pont  Bldg.,  Wilmington  98,  Delaware. 

*i«to  u  •  PAT  orr. 


TO  KEEP  GUNS  STABILIZED 
over  rough  terrain 


This  is  typical  of  the  problems  that  Ford  has  solved  since 
1915.  For  from  the  vast  engineering  and  production  facilities 
of  the  Ford  Instrument  Company,  come  the  mechanical, 
hydraulic  electro-mechanical,  magnetic  and  electronic  instru¬ 
ments  that  bring  us  our  “tomorrow”  today.  Control  problems 
of  both  Industry  and  the  Military  are  Ford  specialties. 

7 

FORD  INSTRUMENT  COMPANY 

DIVISION  OF  THE  SPERRY  CORPORATION 

31  >10  Thomson  Avonuo,  Long  Island  City  1,  N.  Y. 


Over  open  area  a  tank  pitches  and  heaves  like  a  rocking 
chair  . . .  but  regardless  of  the  bumps  . . .  ditches  . . .  hills 
. . .  the  guns  keep  pointing  at  the  target  while  the  tank  is 
moving.  Ford  Instrument  Company  played  a  vital  role  in 
designing  and  manufacturing  a  stabilizer  unit  for  the  tank’s 
gun  fire  control  system. 

Yo«  con  SM  why  o  job  with  Ford  IntlrwiMirt  Comoony 
offsrs  o  chollanf*  to  young  onginoor*.  If  you  qualify, 
thoro  may  bo  a  spot  for  you  in  automatic  controi 
dovolopmont  at  Ford.  Writo  for  brochuro  about  products 
or  iob  opportunitiot.  Stato  your  proforonco. 
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By  bonding  a  range  of  thicknesses  of  Quinterra  asbestos  to  various 
thicknesses  of  Mylar— a  tough,  strong  polyester  film  with  the  highest 
dielectric  strength  known — Irvington  now  brings  you  a  line  of  Class 
insulation  that  balances  cost  and  properties  to  meet  your  needs. 

The  Mylar  gives  IRV-O-BESTOS  its  high  tensile,  tear  and  dielectric 
strength.  The  Quinterra  makes  for  ease  of  gripping — ^ves  added 
heat  stability  and  added  thickness  at  moderate  co8t.f^ 

Since  Quinterra  is  available  in  thicknesses  from  .003''  to  .015",  and 
Mylar  from  .0005"  to  .007",  a  very  large  number  of  combinations  are 
available — in  duplex  constructions  or  in  triplex,  with  either  the 
Quinterra  or  the  Mylar  on  the  outside.  Whether  your  requirements 
are  for  high  dielectric  strength,  or  for  added  thickness  at  low  cost, 
IRV*0*BESTOS  will  fill  your  needs. 

Mail  the  coupon  for  technical  data  and  samples  of  this  outstanding  new  Class  **B**  insulation. 

*i*kM-MMvlll«  Csrp.  tfsdswrii 


INWUTtM  VaaNIWIt 
vaaNtnin  cammmc 
VAMfMn  ram 
vaaMMit  raiMut 
NOTUTHM  Ttwnia 
OASS  *ir  mSWATMN 


**S«  fwH  tfsSsisffc 


Sand  this  convanlanf  coupon  now 


Irvington 


VARNISH  A  INSULATOR 


COMPANY 


10  Argyle  Terrace,  Irvington  11,  New  Jersey 
Plants:  Inrington,  N.  J.;  Monroria,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Varnish  A  Intulalor  Company  ^ 

11  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen  t 

Please  send  me  technical  data  sheet  ind  samples 
of  your  new  IRV-O-BESTOS  Qasa  “B"  insolation. 

Name . . . . Tide - 

Company . 

Street . . 

City — 


..2one - ...Blata.... 
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BOGART 

MANUFACTURING  CORPORATION 

Producers  of  Microwave  Equipment  Since  1942 


The  illu»trated  S-Bond  Rotary  Joint  is  a  waveguide  to  coaxial  to 
waveguide  structure  emptaying  doorknob  transitions. 
The  use  of  choke  terminations  for  the  inner  conductor  of  the  coaxial  section, 
as  well  as  doorknob  transitions,  ensures  satisfactory  operation  at 
high  powers  without  breakdown.  This  joint  is  characterized 
by  a  low  VSWR  (less  than  1 .04  over  a  2*/*  bandwidth)  and  freedom  from 


resonances  throughout  its  rotation  of  360*.  Similar  rotary 
joints  for  elevation  and  cross-level  purposes  are 
available  in  various  sizes  of  waveguide. 


Inquiries  are  cordially  invited 
write  to  DEPT.  R1 


SERVING  THE  ELECTRONIC  INDUSTRY  DESIGN  e  DEVEIORMENT  a  RROOUCTION 
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!  Q  MAGNniC  AMPLIFIERS 

□  VOLTAGE  REGULATORS 

I  Q  MODULATORS 

□  D.  C.  VALVES 

—A  Q  CURRENT  LIMITERS 

□  BIAS  SUPPLIES 

V  _ 

Q  INSTRUMENT  PROTECTION 

Q  BATTERY  CHARGERS 

□  TEMPERATURE  COMPENSATORS 

Q  ARC  SUPPRESSORS 

CHECK  THIS  LIST  to  see  if  you  might  be  overlooking  a  simplified 
way  to  solve  a  circuit  problem  or  better  circuit  operation.  New 
developments  have  widened  rectifier  application.  Bradley  engineers 
can  help  you  realize  these  new  possibilities  for  your  product 

In  either  conventional  or  special  applications,  Bradley  rectifiers 
offer  maximum  stability  and  long  life  under  usual  or  unusual 
temperature  conditions.  Laboratory  conditions  of  manufacture, 
engineer  inspection,  and  our  exclusive  vacuum  process  assure  top 
quality,  prompt  delivery  and  lowest  unit  cost 

Write  or  call  us  for  further  information. 


BradUy  coppar  oxida 
atoduloler  for  diit  vary 
low  voltaga  Hirathkold 
application  faatura*  low 
noita  laval,  good  tam* 
parotwra  choroctaritticx, 
and  long-tarm  ttobllity. 
No  moving  port*  to  gat 
out  of  ordar  at  in 
machonicol  modulator; 
much  longar  lifa  than 
vacuum  tuba. 


BRADIEY  LABORATORIES,  INC.,  IBS  Columbus  Avtnua,  Now  Havan  II,  Conn. 
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heard  the  latest... 

IN  BACKGROUND  MUSIC? 


An  atmovpbere  to  relax  and  anjoy — or 
tha  stimulation  to  work,  to  think,  to 
play  or  buy  —  these  are  the  ben^ts 
of  background  music.  And  background 
music  is  now  practical  anywhere,  even 
beyond  the  reach  of  present  wired 
services. 

With  the  announcement  of  the  new 
AMPEX  450,  magnetic  tape,  musical 
wonder  oi  a  coming  era,  haa  become 
the  ideal  medium  for  background  mu¬ 
sic.  Hourly  cost  drops  to  a  new  low; 
quality  rises  to  an  all-time  high.  A  wide 
variety  of  music  for  every  purpose  is 
now  available  on  pre-recorded  tape 
(see  your  Ampex  distributor).  Tape 
recordings  eliminate  needle  scratch 
and  their  fidelity  is  permanent.  They 
last  for  any  conceivable  number  of 
plays. 

On  the  AMPEX  450,  up  to  eight  hours 
of  unrepeated  music  is  available  from 
one  14-inch  reel  of  tape,  and  fully 
automatic  repetition  is  available.  The 
troubles  and  complexities  of  record 
changers  are  eliminated.  And  the 
AMPEX  requires  no  standby  attention 
from  an  operator. 


AMPEX  background  music  has  a  place  in  your  business. 


THE  NEW  AMPEX  450 

*  8  hours  of  uninterrupted  music 
(rest  periods  as  desired) 

*  Usable  on  land,  sea  or  air 

*  No  standby  operator  required 

*  Lowest  cost  per  how 


MAGNETIC  RECORDERS 


AMPEX  ELECTRIC  CORPORATION 

934  CHAKTBK  STKEBT  •  KBDWOOD  CITY,  CAUF. 


ELECTRONICS  — 4pn7,  1953 
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keeping  communications  ON  THE  BEAM 


5  .  ^ 


T  -S'r  •-  .• 


.  k 


MM 


^  t  r"A-  i 
.j  •'■  ‘  "x.*  ■ 


JK  9TABIUZKD  H-17  CRY9TAL 

CRYSTALS  FOR  THE  CRITICAL 

The  JK  H>17  Crystal  meets  rigid  airline  re¬ 
quirements  for  compactness,  light  weight, 
rugged  dependability.  A  Military  type,  it  is 
hermetically  sealed— dnst  and  moistnre  proof 
—  plated,  qnartx  plate  is  shock  mounted.  One 
of  many  JK  Crystals  made  to  serve  every  need. 


•-  ? 


/0l?% 


"Pea  soup"  over  the  field  .  ,  .  and  still  the  giants  of 
air  travel  come  in  "on  the  beam".  When  visibility  is 
poor,  commercial  pilots  must  rely  on  radio-radar 
equipment  to  bring  their  ship  in  safely.  JK  Crystals 
play  an  important  role  in  this  every  day  drama  of 
keeping  airlines  communications  "on  the  beam"  in 
the  air  and  on  the  ground. 

THE  JAMES  KNIGHTS  COMPANY 

SANDWICH  ILLINOIS 


I' 

1  64 

- 

West  sMTs  IsfonsstiM?  Un  post  csH  ss  Istt  pops. 

Apri/,  1953 -ELECTRONICS 

■n 

gESKN  nd  PIOBUCnON  NEWS 

^  .  FOR  ELECTRICAL  AND  ELECTRONIC  ENGINEERS 


PublishMi  by  TECHNICAL  SERVICE,  Chemical  AAonufocturing  Divnion,  Th*  M.  W.  KELLOGG  Company  APRIL  1953 


K  LL  I 


Miniature  Tube  Socket 
Eiiminates  Ambient 
Temperature  Interference 


Tills  new  socket,  overcomes  two  im¬ 
portant  obstacles  to  dependalile  tube 
performance— interference  from  high 
and  low  amiiient  temperatures,  and 
erratic  output  at  high  frequencies  due 
to  insulation  leaks— through  the  use 
of  Kel-F  triflu orochloroethylene  pol¬ 
ymers  as  the  insulation.  The  prt'cision 
molded  insulation  resists  buckling, 
cracking  or  chipping  due  to  suiiden 
rises  in  temperature.  The  unique  prop¬ 
erties  of  the  plastic  allows  the  injec¬ 
tion  molded  )»art  to  remain  tough  but 
resilient  at  tem|H*ratures  of  from  lielow 
zero  to  well  alaivc  IMHI®  F.  The  high 
dielectric  strength  and  low  di.ssi|)ation 
factor  of  Kel-F  assures  consistent, 
repriMlucible  output  even  at  high  fre¬ 
quencies. 

UnittHi  States  (iasket  ('ompuny  of 
Camden,  N.  J.,  pnaluces  this  inje<‘tion 
moldtsi  tulie  .siH'ket  for  a  major  elec¬ 
tronic  component  manufacturer.  Des¬ 
ignating  it  as  the  “Chemele<>”**  strries 
siH-ket,  11. S.  (lasket  is  currently  pro¬ 
ducing  7-  and  fl-pin  ty|K‘s  for  a  variety 
of  military  and  industrial  applications. 


'I'he  resistaiu-e  of  Kel-F  to  embrittle¬ 
ment  under  (snistant  vibration,  or  me¬ 
chanical  failure  due  to  physical  abu.se, 
make  it  particularly  suited  to  military 

u. ses.  Its  broad  range  of  applicatuin 

al. so  includes  installations  where  high 
humidity  is  eiits>untere<l — the  zero 
water  ab.sorption,  non-wetting  cliarac- 
teristics  of  Kcl-F  allow  it  to  main¬ 
tain  a  high  level  of  dielectricity  thnnigh 
elimination  of  silrface  leakage  due  to 
moisture  or  fungus  films.  Additional  flex¬ 
ibility  in  .specifying  this  tiilie  siK'ket  is 
IMKSsible  l»etraus«‘  Kel-F  is  al.so  resistant 
to  attack  or  degradation  by  chemicals, 
oils  and  most  organic  .solvents. 

**  Tradt  m^rh  •/ the  Vmiltd  Stotts  Gosiel  C*. 
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Terminals  with  KEL-F*  Plastic  Insulation  Feature 
10‘  Megohm  Insulation  Resistance... and 
Minus  94°  F.  to  390°  F.  Range! 


With  true  hermetic  seal  characteristic's 
these  terminals  will  liear  rough  prcNluc- 
tion  handling  and  still  |>ass  a  7  (Muind 
terminal  pull  test  and  a  10  inch  ounce 
tor(|ue  test  on  the  central  conductor. 
Combine  this  with  the  high  insulation 
n*sistance,  broad  tenqierature  utility 
and  mechanical  strength  of  Kel-F  in 
the  Ijcsly,  and  you  have  a  solder-seal 
type  terminal  that  stands  out  ainqng 
all  others. 

Manufactured  by  the  International 
Kesistance  Company  of  Philadelphia. 
Pa.,  this  “Type  HS-1”  terminal  (pic¬ 
tured  at  right)  achieves  its  high  rating 
through  the  u.se  of  insulation  injc-ction 
molded  of  Kel-F  and  a  s|tecial  pnN*ess 
develo|>ed  by  this  comimny  to  obtain 
a  pla.stic-to-inetal  Inind  of  remarkable 
strength.  Kinploying  highly  dielectric 
and  inert  Kel-F  |)olymersas  the  insula¬ 
tion  in  this  terminal.  International  has 
overcome  limitations  a.s.s<H‘ialcHl  with 
similar  tyiie  terminals:  low  corona 
breakdown  voltage,  elcH'trolysis  under 
high  D('  voltage,  failure  under  thermal 
shcK'k. 

The  molded  Kel-F  is  inert  to  acids, 
alkalis,  oils,  va|)ors  and  most  or¬ 
ganic  solvents — thereby  extending  its 
usefulne.ss  to  many  prcKt's-ses  and  in¬ 
dustries.  ('onsistent,  de|>endable.  |ier- 


formaiice  is  as¬ 
sured  ill  humid  in¬ 
stallations  —  insu¬ 
lation  molded  of 
Kel-F  has  zero 
water  absorption, 
sheds  water,  pre¬ 
cludes  formation 
of  fungus. 

International  Resistance  Com|>any 
molds  and  extrudes  Kel-F  polymer  in 
many  forms  to  serve  many  pha.ses  of 
the  electrical  and  electronic  industry. 
The  main  illustration  includes  several 
of  the  current  applications,  as  well  as 
others  in  the  testing  stage,  among 
theni  press-fit  insulated  terminals  . . . 
resistors  with  bodies  molded  of 
Kel-F  . . .  similar  items  in  which  the 
Kel-F  is  loadeil  with  mica  and  silica 
.  .  .  miniature  insulated  feed-through 
terminals . . .  injection  molded  multiple 
header  for  hermetic  seal  use . . .  selenium 
re<‘tif’er  employing  parts  of  Kel-F. 
Work  is  also  continuing  on  develop- 
nieiit  of  unusual  types  of  electrical 
materials  which  take  advantage  of 
the  uni<|ue  electrical  and  physical 
projierties  of  Kel-F  alone,  or  in  com¬ 
bination  with  other  materials. 

Ile/er  Itt  Mt-rnttri  K-i0t 
(SEC  REVERSE  SIDE) 
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“Spaghetti”,  Flexible  in  Sub-sub-zero  Temp., 
Protects  Against  Oils,  Chemicals  and  Moisture! 


This  smooth  extru<le<l  “spaghetti” 
slerving  for  aircraft  wiring  made  of 
Kel-F*  |>ol.vmer,  is  in  a  class  hy  itself. 
Not  only  floes  it  have  a  high  dielectric 
strength  <if  from  iZ.'itM)  to  5(MM>  volts  per 
mil,  ami  exctdient  arc  resistance,  hut  it 
will  stay  pliable  and  resist  cracking  and 
splitting  even  after  prolonged  use  at 
lem|)eratures  frtun  minus  }M>°  to  .S(K>®  F. 
The  unique  physical  and  chemical 
prf)perties  of  this  fluon)-chloro-carlK>n 
plastic  {)ermits  the  lightweight  hut 
tough  sleeving  to  remain  unaffected 
under  cfinstant  exposure  to  chemicals, 
oils,  or  aircraft  fuels.  Having  a  zero 
water  absorption  rating,  it  will  shed 
water  and  prevent  accumulations  of 
tmublesome  fungus. 

lew  Technical  Bulletin 
on  Properties  Issued . . . 

Kel-F  Technical  Kulletin 
has  just  l>een  revised  and  reis.Hue<i 
as  fl-S-S,"}.  The  new  edition  of  fhe 
bulletin  contains  expanded  data  on 
physical  pn>perties  includinga  table 
of  ( 'heniical  ttesistaine  to  more  t  ha  n 
too  specific  chemical  substances. . . 
two  new  tables  on  Permeability 
. . .  alst)  new  data  on  Light  Tran.s- 
mission  in  both  the  visible  and 
ultra-violet  speetrums. 

If  you  have  not  recrived  your 
copy,  just  drop  a  card  or  note  to 
Technical  Servif'e. 


Significant  advantages  are  gained  in 
using  this  sleeving  to  jirotect  aircraft 
wiring.  The  high  heat  resistance  of 
Kel-F  and  its  non-flammability  make  it 
particularly  valuable  in  enclo.sefi  or 
tight  installations — alsfi  lighter  sleev¬ 
ing  can  be  used  while  still  maintaining 
sujH-rior  pnftection.  The  overall  result 
is  a  significant  reduction  in  the  weight 
and  bidk  of  an  as.sembly. 

Preliminary  investigations  also  show 
that  sleeving,  made  from  unpla.sticize<l 
grades  of  Kel-F  polymers  withstands 
nuclear  rafiiations  without  significant 
effects  on  its  electrical  f>r  mcehanical 
properties. 

ftesistoflex  Corporation  of  Belleville, 
N,  J.,  manufactures  several  grades  of 
“spaghetti”  and  rigid  sleeving,  made 
from  Kel-F  polymers,  under  the  name 
Fluoroflex  “C”**.  Flexible  s|)aghetti, 
ranging  in  size  from  tfii  wire  up  to 
I.D.  is  extrudcni  in  continuous  lengths 
from  Kel-F  |>olymer.  l.Arger  sizes,  up 
to  1)^”  1. 1).,  are  available  in  li' 
lengths. 

T'he  activities  of  this  company  in 
applying  Kel-F  to  corrosion,  tem})era- 
ture  and  electrical  problems  are  wide¬ 
spread.  It  has  developed  extru«led 
(reinft)rc‘ed  steel  braid)  aircraft  hose 
for  handling  corrosive  oxidants,  .sheets 
for  gaskets  and  pump  <iiaphragm.s,  pre¬ 
cision  machined  fittings  and  in.sirument 
l>arts  of  Kel-F  to  close  tolerances. 

**  Tr^tU  mu$rh  •/  Rttit$a/Ux  C»rp»rati<m 


Leading  maldere  and  extruderi  tptrialiu 
infabriralionof  materiali  and  forte  made 
of  Kel-F , . .  eark  month  thie  ro/umn  will 
epotligkl  eereral  of  three  rompaniee  with 
_  their  prineipal  eereicee  and  froduete. 

American  Phenolic  Goiporation 

CWcaga,  HL 

K*l-F  Coa)*d  Wire,  Cabla, 

Injection  Molding 

Crane  Eqaipment  &  Snpply 
Company,  Inc. 

Watarkary,  Caaa. 

Kol-F  Ditporiion  Coolingt 

Flek  Corporation 

Laa  Aagalat,  Cal. 

Injoclion,  Comprotiion  ond 
Eitruiion  Avoiding 
Electronic  Seoling  of  Film 
Oitpertion  Coating 

bisulating  Fabricators  of 
New  England,  bic. 

WattrtMNi,  Mast. 

Fabrication  of  Forts  From  Shwot,  Rod, 
Tubing 

Mochining,  Cngroving,  Stamping, 
Punching,  Polishing  of  Ports 

Linear,  Incorporated 

PMIadaUMa,  Pa. 

CompreKion  Molding 
"O"  tingi,  "U"  ond  "V"  Pockingi, 
Goikelt,  etc. 

The  Polymer  Corporation 
of  Pennsylvania 

RaaAiag,  Pa. 

Extruded  Tope,  Strip 
Avoided  Rodi,  Beading 
Extruded  Rods 


For  compfoto  iohrmoHoet  rogordeig  any  ifoin 
moedioeeoelmDeSIGNANDMtODUCTIONf^WS, 
a$k  for  6otaM  APPUCATION  REPORTS,  wrRo 


CHEMICAL 

MANFACTURING 

DIVISION 


M.W.  KELLOGG 


Rrgnlrrtd  trademark  far  The  At.  H  '.  Kellogg  Company's  triflmoroehloroelhytene  polymers 
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#  Z*ro  Maint«nanc* 

#  No  warm*up  timo 

#  Absoluto  roliability 

#  Fast  rosponso 

#  Miniaturizod  and 
Hermotically  Soalod. 

Illustrated  at  the  left  is  the  434-B  Servo 
Amplifier,  designed  to  drive  the  MK14,  h1K7 
and  MK8  BuOrd  Servo  Motors  from  synchro  data. 
No  power  supply  or  stabilization  tachometers  are 
required.  There  are  only  six  connections  to  the 
unit:  2  inputs,  2  outputs,  and  2  for  117  volts, 
400  cps. 


NAGNETIC 


SERVO  AMPLIFIERS 


The  Engineering  Staff  of  the 
Industrial  Control  Company 
is  continually  engaged  in 
long  range  development,  de¬ 
signed  to  bring  to  our  cus¬ 
tomers  a  variety  of  new 
techniques  and  equipments 
in  this  field. 


With  the  transitor  as  a  preamplifier,  there  results  a  combin¬ 
ation  with  the  power  output  capacity  of  the  magnetic 
amplifier  and  the  sensitivity  and  speed  of  response  of  the 
transistor.  Hermetic  sealing  is  feasible  because  of  the 
practically  unlimited  life  and  the  low  internal  temperature 
rise.  This  radically  new  amplifier,  developed  and  manufac¬ 
tured  by  the  Industrial  Control  Company,  will  revolutionize 
the  application  of  automatic  control  systems  and  servo¬ 
mechanisms  in  .  .  . 

•  Industrial  Controls  /  *  , 

•  Military  Equipment  ^  ^  ^  ' 

•  Atomic  Energy  Installations.  ^ 


INDUSTRIAL  CONTROL  COMPANY 

Wyondonck  Long  Island,  Nnw  Yoili 

FNONI:  MIDLAND  i-7S4S 
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TRANSISTOR  AMPLIFIER  in  LUCITE 
Miipptd  wKh  BrodNyunil  FIxmI  ResUfors 


Ceurtvsy  of  Ml  T«l«phon«  Loborateri«f,  Inc, 


iraiitcyunlt  PIxmI  R«ii«lor«<-*V^  1,mid  S  wcrtt  iNiilt 


BUILP  SUPERIOR  PERFORMANCE 

INTO  YOUR  ELECTRONIC  EQUIPMENT 
WITH  ALLEN-BRADLEY  QUALITY  COMPONENTS 

If  you  want  to  be  sure  of  getting  Bradleyunits  withstand  extremes  of 
consistently  fine  and  dependable  per-  temperature,  pressure,  and  humidity 
‘formance  from  your  electronic  circuits  without  deterioration.  They  are  solid- 
over  a  long  period  of  time,  just  follow  molded  with  high  mechanical  strength, 
the  example  of  leading  laboratories... 

and  use  Allen-Bradley  solid  molded  The  A-B  honeycomb  carton  prevents 
resistors.  tangling  of  leads  ond  saves  time  in 

production.  Leads  are  differentially 
Bradleyunit  resistors  have  perma-  tempered  to  prevent  sharp  bends  near 
nent  characteristics,  because  they  are  the  resistor  body, 
rated  to  operate  continuously  at  70C  '' 

ambient  temperature  .  .  .  not  40C.  Let  us  send  you  an  A-B  resistor  chart. 

Allen-Bradley  Co.,  1 1 0  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


CERAMIC  CAPACITORS 

from  0.00047  to  0.01  mf 


Aflor  long  rotoorch 
Allon-tradloy  hot  do- 
volopod  a  high  qual¬ 
ity  lino  of  coromic 
copocitort.  Evory  slop, 
from  making  Iho 
coromic  ditci  to  Iho 
final  imprognalion 
and  totting  of  Iho  fin- 
Uhod  capacitor,  it 
dono  in  Iho  Alion- 
Brodloy  plant. 

A* I  copacilort  oro 
opprovod  ky  tho  lorg- 
otl  manufocturort  ond 
rotoorch  loboraloriot. 
Somplot  for  totting 
fumithod  on  roquotl. 


ALLE 


BRADLEY 


SoM  •iclutivoly  to  amnufoclvrorf 


•f  radi*  and  •IncIrMic  •quipmanl 
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TRUARC  WAY  Two  Trworc  invortod  ringi  (Soriot 
5008)  provido  uniform  thouldor  to  lock  boorings  in 
ploco,  position  booring  and  shaft  ostomblios.  Addh 
tionol  Truorc  Ring  (Sorios  5100)  locotos  boll  boaring 
...oliminotos  1  sloovo  typo  spocor. 


OLD  WAY  2  Threodod  nuts  lockod  boorings  In 
ploco.  8  scrows  and  woshors  positionod  boaring  and 
shaft  ossomblios.  This  fostoning  molhod  roquirod  oxpon* 
sivo  tapping  and  throoding.  Assombly  was  slow  and 
costly. 


cut  costs.  Wherever  you  use  machined  shoulders, 
bolts,  snap  rings,  cotter  pins,  there's  a  Waldes 
Truarc  Retaining  Ring  designed  to  do  a  better  job 
of  holding  parts  together. 

Waldes  Truarc  Rings  are  precision-engineered 
. . .  quick  and  easy  to  assemble  and  disassemble. 
Always  circular  to  give  a  never-failing  grip.  They 
can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send 
your  blueprints  to -Waldes  Truarc  engineers  for 
individual  attention,  without  obligation. 


Airborne  Accessories  Corporation,  Hillside,  New 
Jersey,  uses  Waldes  Truarc  Retaining  Rings  to  take 
all  thrust  load  from  right  angle  bevel  gears  in  their 
ANGLgear*.  Truarc  Rings  make  ANGLgear*  more 
compact— save  approximately  Vc  "  at  each  end  of 
housing.  By  providing  a  choice  bf  3  mounting 
possibilities  —  instead  of  1  —  Truarc  Rings  make 
ANGLgear*  adaptable  to  many  different  assem¬ 
blies.  New  design  increases  load  capacity . . .  elim¬ 
inates  machining  of  threads. 

Redesign  with  Truarc  Rings  and  you,  too,  will 

*  Twd*  Mart  W  Airbarn*  AccaMwiM  Cara. 


SEND  FOR  NEW  CATALOG  1^ 


Woldai  Kehinoor.  Inc.,  47-16  Autlal  Ploca,  L  I.  C.  1,  N.  Y. 

fla«M  Mnd  ma  Ifca  naw  Woldat  Truarc  Rnlainlnq  ling 
cotolog. 

(noota  prim) 


I  Company. 


•utinatt  Addrati 


WALDES  KOHINOOI,  INC.,  lONO  ISLAND  CITY  1.  NEW  TOIK 
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Permanent  magnets  last  forever  ...  a  reliable 
source  of  permanent  potential  energy.  Indiana 
Permanent  Magnets  supply  a  constant,  uniform 
magnetic  field,  indefinitely. 

Research  Leadership  — >  Constant  research  at 
INDIANA  has  produced  new  and  better  perma¬ 
nent  magnets.  In  countless  different  products,  this 
'  versatile  “packaged  energy”  improves  performance,  permits  new  uses  or 
applications,  saves  space  and  money.  INDIANA  engineers,  backed  by 
years  of  experience  gained  in  the  development  of  over  30,000  magnet 
applications,  are  exceptionally  well  qualified  to  help  you.  They  will 
properly  design  the  magnet  and  select  the  best  permanent  magnet  mate¬ 
rial  for  your  product. 

Ovality  in  Mass-produced  Magnets—  fT  ^  "1 

Look  to  INDIANA  for  quality  permanent  U _ 

magnets — for  unsurpassed  skill  in  manufac-  fl 

ture — for  cost-cutting  engineering  aid.  Rigid 

supervision  in  every  step  of  production  is 

your  guarantee  of  magnets  with  precise  elec-  j  *  j 

trical  characteristics  and  exact  physical  uNTI 

dimensions. 

To  meet  your  mass  production  needs,  INDl- 

- ANA  gives  you  the  advantages  of  the  largest 

p*  facilities  in  the  world  for  the  manufacture  of 

permanent  magnets  and  complete  permanent 
magnet  subassemblies.  Futhermore,  INDIANA 
makes  no  end  products,  has  no  subsidiaries; 
.  ^  therefore,  you  can  discuss  your  confidential 

problems  freely  with  us.  Take  advantage  of  this 
^  wealth  of  extensive  experience ;  “know-how” ; 
top  engineering ;  and  prompt,  reliable  delivery 
of  magnets  on  a  regular  production  schedule.  To  help  you  in  your  design 
and  production  problems,  consult  The  Indiana  Steel  Products  Company, 
today. 
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The  Indiana  Steel  Products  Co. 


MANUFACTURER 


SALIS  OPFICIS  PROM  COAST  TO  COAST -BOSTON  •  CHICAGO  •  CLEVELAND 


PERMANENT  MAGNETS 

CUNICO  •  CHROME,  COBALT  and  TUNGSTEN  STEEL 


WrHm  for  This  Pmrmanmni  Magntt  Dmiign  Handbook 

OHnpletc,  authoritative  reference  manual  on  theory  of  magnetism,  per¬ 
manent  magnet  design  principles,  energy  curves,  formulae,'  design  steps, 
and  constructive  data.  Write  for  Manual  No.  4-A4,  today. 


OF  PERMANENT  MAGNETS 


NEW  YORK  •  PHILADELPHIA  •  ROCHESTER  vLOS  ANGELES 


Molded 


Tube  Sockets 

for  High  Production 
Applications 

. jjausiww" 


Gi‘nr»  i/  fo  produiv  P/osfic  cif)d  f/»cffonK  Ccmponrnti 


VVr  in»ffc  your  mqurnes 


Top  and  Sub- 
mount  O  ^  t  a  I 
*)  o  ( i-  •  •  f G  P  o  I 
M  «■  o  P  h  V  ft  o  1 1  c 
I*-'  fc  '  '  ^  . 

mounting  i»'nt<*f $, 


Snoptn  Typn 
tniatutf*  ond. 
Novel  Sockets  dnd 
Shn  ld  Host*  Com- 
binahon.  G  ‘  P  or 
Mko  P|i<*nolic. 


M  I  .  n  1  a  t  u  r  »• 
Crtmp  iri  Sotk 
i  ts,  G  P  Pheno¬ 
lic,  with  ond  with¬ 
out  center  shield 


Subfttiftiatuf  I'T  ube 
Sockets,  4,  S.  6  7 
ond  8  p,>»^  sizes. 
M  ico.^henolit 


METHODE  Manufacturing  Corp. 

2021  Wi'st  Chuichill  Sir  ret  •  Chicago  47,  Illinois 


J  lock  Type 
Mrftiatufc  ond 
Novol  Socket  and 
Shield  Bose  Com¬ 
bi  n  o  1 1  o  ft  G  P  , 
Mifo  Phenolic  or 
C  «*  f  o  m  I  c  i  n  s  u  i  Cl  - 
tors 


Top  ond  Sub- 
Mount  Miniotuff 
und  Novol  Sock¬ 
ets.  G  P  Mico 
Phenolic  Ceromic 
Insulotofs 


Other  MlJHODi  PRODUCTS  include 
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This  cfttr  li  tive  ri>'w  catalog  PG  |  incorporating 
complete  engineering  data,  styles,  sizes,  and 
.  apacitance  and  voltage  ranges  isl 


PYRAMID 

S'  ft  /#  f  f  f  i  ft  f  it  i  it 

"GLASSEAL” 

CAPACITORS 


P'oi  the  most  deinundihq  oppln  utioiis, 
where  top  qucihty  cmd  mnimrum  si/e 
considenitioiis  cue. the  most  vitol  tac 
tors,.  Pyiamid  "Glosseal"  cofxicitois 
aie  the  pgpulor  choic  e. 


Pi’Wer  {'artel  v.s  Temp -i- itiU'C  ^ 


Tor  your  'i.pv  pltd.si  rii'Uf 

PYRAMID 

1445  HUDSON  BOULEVARD 


Tlu-sf  qteplis  show  typicol  [lOi  loi  moiiro  c  hurdcloi  istic* 
oi  thf  Pyruiiud  X  typ'‘  winrh  is  dr'SKpied 

lot  125  Ch  opoiolioii  t'lill  uih)t riuilioii  oti  oil  "GJossetil  ' 
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COMPANY 

NORTH  BERGEN  N  J 


Nfwi  Compitidy  rsdesigii^li 
HiglMtt  quality  tbrougli^^ 
Ugiitw  wd|bt,sinallM'  liza 
Row  wMw  fraquency 
nBM-ttft|d  RC  circuits 

Higii  staMity  || 
HHit  odppir  low  distortloih 


N«w  convwriitnce  for  laboratory, 
fiold  or  production  moasuroments 
in  tub-oudio,  audio,  tolophony, 
carrior  curront,  supor-tonic,  tele- 
motoring  ond  rf  applications. 


COMPACT,  EASY  TO  USE  BASIC  INSTRUMENTS 
FOR  LABORATORY  OR  PRODUCTION  TESTS 

Hewlett-Packard  RC  oscillators  have  long  been  basic  tools 
for  making  electrical  and  electronic  measurements  of  pre¬ 
cise  accuracy.  Now  these  world-famous  test  instruments 
are  redesigned  to  give  you  the  most  compaa,  dependable, 
accurate  and  easy-to-use  commercial  oscillators  available. 

New  -b^  200  series  oscillators  have  highest  stability  and 
precisely  accurate,  easily  resettable  tuning  circuits.  Low 
impedance  operating  levels  together  with  superior  in¬ 
sulation  guarantee  peak  performance  throughout  years 
of  trouble-free  service.  New  models  have  wider  fre¬ 
quency  range.  Operation  is  simplified— just  three  front 
panel  controls.  Size  is  different,  too— the  instrumenu  are 
more  compaa,  lighter  in  weight  and  enclosed  in  an  easy-to- 
handle  aluminum  case  with  carrying  strap.  Minimum  bmch 
space  is  required.  (Rack  mounting  available  on  request.) 


Complete  Coverage!  HEWLETT-PACKARD 
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Do(«  »Mbt«<t  *0  ctiowf  wM»«vt  fittk* 


ftkm  f 


HEWLETT-PACKARD  COMPANY 

FuU  Enginttrs  in  Principal  Cities 

252)A  PAGI  MILL  ROAD  •  PALO  ALTO.  CALIPORNIA 


Wmt  iMT*  MtarawtiMif  Um  pMt  CM  m  mt  pn§e 
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OSCILLATORS 


>The  total  coverage  of  just  two  of  the  new  oscilla* 
ton  is  materially  greater  than  that  offered  by  Uyox  previ¬ 
ous  -bp-  instruments.  For  example,  new  Model  ZOOAfi, 
for  general  audio  tesn,  offen  a  wider  ffequency  range  of 
20  cps  to  40  kc  and  a  full  watt  output.  New  -bp-  200CD, 
for  wide-tan^  measurements  at  lower  power,  provides 
constant  voltage  output  from  3  cps  to  600  kc 
In  addition  to  these  new  instruments,  .bp-  continues  to 
offer  Model  200H  for  carrier  current  work  up  to  600  kc,and 
Model  202D  for  low  frequency  and  vibration  studies  down 
to  2  cps.  These  instruments  retain  ch«r  time-tested  derign. 
Con^nents,  insulation  and  other  electrical  and  mechan¬ 
ical  futures  ate  of  the  hipest  possible  quality.  The  in¬ 
struments  are  carefully  adjusted  and  cabDrated  to  meet 
exact  frequenc 


ical  features  ate  of  the  hipest  possible  quality.  The  in¬ 
struments  are  carefully  adjusted  and  cabDrated  to  meet 
exact  frequetKy  and  performance  spedheations.  An  out¬ 
put  amplifier  provides  complete  isoution  of  the  load,  and 
changes  in  the  output  load  cannot  change  the  porform- 
ance  of  the  oscillator.  Frequency  stabibty  is  better  than 
^2%  iiKluding  warmup,  and  hum  voltage  is  less  than 
O.lX  of  rated  output. 


4|>-liU 
NmIIm  ttMialtf 


This  instrument  is  a 
compatR,  ceovement 
and  veiscrile  source 

of  transient-ftee  tmt  ^ 

vdfeigU  beEwuttt  OM  cps.  It  orovides  virtually  { 

d4<tortiniv.ft  -  lijmifa  for  iiitiiifiiai  iliiiTif  i,  snvo  wplka-  ^ 
tion,  medical  ai^  geo^^skal  wok  and  other  stifootuc 
and  audio  probleBS.  ^ipment  geneaate  3  wre 
forms— sine,  ypiire  tid  trkngular.  Output  k  30  nobs 
peak-to-peak  fes  all  wave  forms.  '1^  output  ^stsn  is 
fully  flosth^  wi^  tmpect  to  groced  and  ouy  be  used 
balanced  or  sinJiMiiaed.  The  instrument  wiU  deliver 
10  volts  RMS  to  a  2,300  ohm  load;  internal  impedancx, 
however,  is  only  40  ohms.  There  ate  no  coupling  capa¬ 
citors  in  the  output  system,  and  a  high  degree  of  dc 
balance  is  achieved  by  a  special  circuit.  Price,  1430.  ■ 


BRIEF  SPICIFICATIONS-200  SERIES  OSCILLATORS 


SI  10  00 


24.5* 


1 60  mm  *  600  oKmi 


Tmh 


20  vom  epRfi  ctrcint* 


l%4  100. 
100.000 
3%  60- 
600,000  cm 


£  I  db 
M.  I  be 


Mptyrtmtnt 


no  INSTRUMENTS  -  Complete  Coverage! 


Western  Electric  insuller  in  an  aircraft  plant  connecting  telephone  equipment  with  a  C-E  soldering  iron. 


Western  Electric  Uses  G-E  Soldering  Irons 
to  Speed  Vital  Telephone  Installations 


WmI  inftriMtitaf  Um  Mtt  0ir4  m  ImI  mm. 
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GENERALI^  ELECTRIU 


You  can  often  replace  heavy  irons  with  this  120-volt, 
60-watt  lightweight  iron  for  communications  soldering. 


For  efficient  soldering  of  millions  of  connections  during  the 
installation  of  telephone  equipment,  Western  Electric  uses  G-E 
industrial  soldering  irons.  Repeat  orders  testify  to  this  com¬ 
pany’s  satisfaction  with  G-E  irons. 

No  matter  what  your  soldering  operation — intermittent  or 
high-speed  repetitive  work — General  Electric  has  the  iron  to 
meet  your  particular  requirements.  You’ll  find  that  G-E  irons, 
equipped  with  the  famous  long-life  Calrod*  heating  element, 
give  you  lower  maintenance  costs.  You  can  choose  durable, 
interchangeable  e^ilorized  copper  tips  or,  for  even  longer  mainte¬ 
nance-free  tip  life,  sturdy  Ironclad  copper  tips.  Ratings  range 
from  25  to  1250  watts,  tip  sizes  from  )^inch  to  two  inches. 

Give  G-E  industrial  soldering  irons  a  chance  to  prove  their 
lower  over-all  costs  to  you.  Buy  a  few  through  your  nearest  G-F^ 
Sales  Office  or  Apparatus  Distributor,  and  keep  cost  comparison 
records  on  their  performance.  You  will  see  for  yourself  that 
these  irons  will  save  you  money.  General  Electric  Company, 
Schenectady  5,  N.  Y.  TroS.-»w*  mf  CmrW  thctrk  Cmmponr 

,  .  720-101 


VOLUME  PRODUCTION  is  ovailable  forj 
your  oxtruded  .ceromics  at  AMERICAN 
LAVA  CORPORATION.  Soverol  battorios  of  presses  from 
1 0'ton  to  1 00-ton  capacity  assure  the  right  press  for  the  job. 
Ceramics  of  uniform  cross  section  up  to  8  V> "  dionwter  can 
be  extruded,  sowed  and  machined  to  intricate  shapes. 
These  pictures  show  part  of  our  extrusion  equipment  and 
typical  AISiAAag  ceramics  made  from  extruded  material. 
Send  us  your  blue  prints  or  samples  let  us  show  you  what 
we  can  do  for  you.  “ 


'  J  SIST  riAl  or  CflAMIC  LtAOittMlf,, 

amerkanb  lava  corporation 

CHATTANOOGA  5,  TENNESSEE 

CUVtVAHO.  OHIO  --  ^ 

OrnCiSt  MITtOrOllTAM  AtfAi  ATI  AfMiA  S«..  N.  i.,  M)lch*ll  1-I1S*  .  SYRACUtC,  N.  T. 

PMIlA0ilPNIA.t«4«  N.  •  ClIVtlANO,  50S3 (ikIW  Av«., la^raM l-MIS 

ONCAOO,  77$  N.  laMi*  t*.,  CmImM  A-I7JI  •  ST  lOUlS,  I  ITS  Av«..  OmTiaW  4*S«& 

SOVTHWiSTi  iaka  A.^ifaaa  Ca..  MIS  Oflata  Or..  Dallat  9,  Otma  9911  •  NSW  INCIANO,  137^ 
Mau.A«a.,CaaibrlAaa,Mai(.,ICIrlilaa97-449t  •  lOSANOflES,  SM3N.  HwatiafraaDr.,CaaHal1-9lt4 
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PROBlBli: 

Obtain  higher  electrical  conductivity  without  increasing 
the  cross-sectional  area  of  spring  blades 


SOLUTION: 


General  Plate  provided  the  solution  with  BRONCO  .  . . 


a  composite  metal 


nOSPHOR 

BRONZE 


COPPER 


PHOSPHOR 

BRONZE 


iMIir  Increased  conduaivity  of  spring  blades  in 
^  -  a  time  switch  was  recently  required  by  a 

manufacturer  of  demand  meters.  Operating  requisites  were 
high  conductivity,  excellent  spring  properties  and  small 
cross'sectional  area. 

General  Plate  provided  the  solution  with  BRONCO,  phos¬ 
phor  bronze  double-clad  on  copper.  The  phosphor  bronze 
makes  an  excellent  spring  member;  the  copper  gives  increased 
conductivi^.  BRONCO  2$/50/25  provides  an  electrical  con¬ 
ductivity  0^9%  compared  with  soud  copper. 

BRONCO  permits  miniaturization.  It  permits  you  to 
make  smaller  units  because  you  can  reduce  spring  size  with¬ 
out  sacrificing  conductivity. 

No  matter  what  your  problem,  it  will  pa^  you  to  consult 
with  General  Plate.  Their  vast  experience  in  bonding  any 
combination  of  malleable  metals  can  overcome  your  prot^ 
lems  . . .  often  reduce  costs. 

General  Plate  products  include  . . .  precious  metals  dad 
to  base  metals,  base  metals  dad  to  base  metals,  thin<^uge 
rolling,  composite  contacts,  bunons  and  rivets,  Tnrifsx*  ther¬ 
mostat  metals,  AUmplmt^^  platinum  fabrication  and  refining, 
#720  manganese  a^-haidenable  alloy.  Write  for  complete 
information  and  Catalog  PR700  today. 


Vov  con  profit  by  using 
Oonarof  Platm  Compcsitm  Mtalsl 
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THEY  CUT 

theip  owm  threads! 


SHAKiPROOPTHREAD-CUTTING  SCREWS 

£a\«tiine ...  ...  Qub  you  a  tighter, chotiger  fiictehihg! 

The  shank  slot  does  it!  Type  1  is  designed  for  the 

harder  metals.  Type  23  with  a  wider  slot  works  well  in  die 

castings.  Type  25  with  a  spaced  thread  is  ideal  for  plastics. 


Type  1  is  designed  for  the 


harder  metals. 


Type  23  with  a  wider  slot  works  well  in  die 


castings. 


Type  25  with  a  spaced  thread  is  ideal  for  plastics. 


DIVISION  Of  lUINOIS  root  WOMKS 

Sr.  Oiartet  Eood,  Bgin,  Hlinoit  •  OfScot  in  principal  ciftet 

In  Conodai  Canada  Illinois  Toots  LimlTad,  Toronto,  Ontario 


Amsrico  s  Qrsat  Rasourcas  Plus  A  Fraa  Economy  Mada  This  Businass  Possiblal 


"...TttTiMO  ^MPLC  Itrr 

.  .  contains  SHAKL^'ROO^  Thread  Screws 

in  a  variety  of  si/es  ami  t\ea>l  styles.  Try  ttiem  on 
your  product  now  ast<  for  Kit  No  ??  for  metals 
or  Kit  No  10  for  die  i  astin^s  or  plas'ics 


iYurWiI 


Can  Count  on 


Veeoer-root 


REPORTER  AT  LARGE  .  .  .  that’s 
what  you  might  call  this  new  Veeder- 
Root  Reset  Magnetic  Counter . . .  adapt¬ 
able  to  remote  counting  from  machines 
or  processes  to  central  boards  or  instru* 
mentclusters,  wherever  you  want  to 
put  them.  NOW  .  .  .  what  can 


your  imagination  do  with  these  few 
facts?  For  the  full  facts,  write: 

VEEDIR-ROOT  INCORPORATED 

"ThaNsmaThalCowntt" 
NARTPORO  X  CONNICTICUT 

Chicago  6,  III.  •  Now  Yark  19,  N.  Y.  •  Graanyilla,  S.  C. 
Mentrool  2,  Canada  •  Dund**,  Scotland 
OIRcm  and  Aganh  in  Principal  Citio* 

^Chants  Bmfthincf  on 


WmI  nar*  inlariMitlM?  Um  pait  card  M  loit  pog*. 
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RHEOSTATS 

Announcing  3  new  sizes 
now  in  production 


We  have  added  to  our  new  H-50  rheostat,  an* 
nounced  a  few  months  ago— the  new  H-75,  H*100 
and  H*150  models.  These  higher  wattage  rheo¬ 
stats  incorporate  all  the  new  improved  features 
that  have  made  the  H-50  so  successful. 


^  Unequalled  perfection  in  bmsh  con* 
trol,  which  automatically  adjusts  ten¬ 
sion  to  complete,  continuous  contact. 

*  Positive,  8moothly*controlled  spring 
action  which  eliminates  all  strains 
tending  to  hind  shaft  in  the  hushing. 

*  Greater  flexibility— no  risk  of  back¬ 
lash. 


iSO  mmttm 


All  models  are  of  course  completely  bonded  with  our 
new  high-temperature-enamel; -thermo-shock-proof; 
more  resistant  to  heat;  increased  safety  factor;  higher 
terminal  strength.  H-lOO 

And  all  are  designed  to  comply  with  current  standards  of: 

(a)  Military  Specifications  JAN-R-22. 

(b)  Underwriters*  Laboratories. 

(c)  R.T.M.A. 

(d)  N.E.M.A. 

\ 

Send  today  for  our  new  bulletin,  containing  additional 
information. 


HARDWICK,  HI^DLE,  INC 

Rheostats  and  Resistors  ' 

I 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Established  1886  '  Newark  5.  N.  J.,  U.  S.  A. 


The  mark  of  quality  for  more 


thorn  a  quortef  of  m  century 


It-df 

5#  oemtto 
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Waal  OMia  iaIaraiaHaa?  Um  pa**  O'd  aa  laal  pafs. 


New  liee  of  G-E  voltage  stabilizers  features  flexibility 


Now,  to  help  you  iron  out  voltage  upe  and 
downs,  General  Electric  offers  a  new  line  of 
standard  automatic  voltage  stabilizers  that 
offers  greater  design  flexibility  at  no  extra 
cost.  These  compact,  lightweight  units  can 
be  a  key  feature  in  your  design  of  sensitive 
electronic  equipment  where  precision  per¬ 
formance  depends  on  accurate  voltage 
stabilization. 

Output  ratings  of  1000,  2000,  3000  and 
5000  volt-amperes  are  available,  with  115 
and  230  volts  on  both  input  and  output,  to 
give  you  a  wide  variety  of  operating  com¬ 
binations.  Fluctuations  between  95  and 
130,  or  190  and  260  volts  are  corrected  to  a 
stable  115  or  230  volts  within  ^  1  per  cent 
—  in  less  than  two  cycles.  Single-core  con¬ 
struction  completely  isolates  input  circuit 
from  output  circuit.  For  more  information 


, 


0-i  STAMLIZiR  UNI  has  output  ratings  from  15-  to  5000-va.  see  Bulletin  GEA-5754. 


Miniature  selanium  rectifiers  resist  severe  aperating  conditiens 


Two  types  of  totally  enclosed  casings  are 
available;  Textolite*  tubes  for  normal  oper¬ 
ating  conditions ;  hermetically  sealed,  metal- 
clad  caeings  to  meet  severe  government 
specifications. 

These  small-size  selenium  cell  assemblies 
have  long  life,  high  reverse  resistance,  good 
regulation  and  low  heat  rise.  Their  am¬ 
bient  temperature  range  is  broad — from 
—  55C  to  +100C.  Lead  mounting  is 
standard,  but  they  may  also  be  bracket- 
mounted. 

This  new  G-E  line  of  rectifiers  nuiy  be 
used  for  blocking,  electronic  computer, 
signal,  magnetic  amplifier,  communication 
or  control  circuits;  for  operating  small 
relays,  solenoids,  precipitators.  Cell  sizes 
range  from  3/32  in.  to  15/32  in.  diameter, 
d-c  current  ratings  0.050  milliamperes  to 
25  milliamperes.  For  further  information, 
write  for  Bulletin  GEA-5935. 

*t*t.  fraSt-iMfi  CtWf  >  thtkk  C*. 


FOR  COMPACTNESS,  washers  between  cells  have  been  eliminated 


coT^f^^nce  in. _ 


GENERAL 


ELECTRIC 


10 


Wsst  Msr*  tsfsrawHwi?  Um  s*(t  csrS  o«  hitt  past. 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Swritchttlft  art  vtrsotflt,  novt 
high  cmmit  rating 

A  wide  range  of  design  problems  can 
be  solved  by  O-E  general-purpose 
switchettes.  They  are  corrosion-proof, 
vibration-resistant,  small,  lightweight. 
Efficient  at  tea  level  or  at  50,000  feet, 
in  ambient  temperatures  from  200F 
to  —  70F.  Ratings  up  to  230  vcdts, 
25  amp.  a-c;  250  volts,  25  amp.  d-c. 
See  Bulletin  OEC-796. 


Inducfrols — for  automatic  or 
monuol  vohogt  rtgulation 

Compact  design  of  G-E  inductrols 
lets  you  fit  them  into  any  location. 
They  offer  micrometer-fiiw  control, 
autotransformer  efficiency.  Hand- 
operated  and  automatically  operated 
models  are  available  for  indoor  serv¬ 
ice  600  V  and  below  qp  circuits  3  to 
520  kva.  Bulletin  GEC-795  covers 
single-phase  inductrols;  GEA-5824, 
3-phaae  models. 


Now  iron  wtighs  only  8V^  oz. 

The  new  120-v,  60-w  G-E  lightweight 
iron  is  designed  for  high-speed,  pro¬ 
duction-line  soldering  on  electronic, 
instrument,  and  communications 
equipment.  Thin,  5/16-inch  diameter 
shank  gets  the  ^-inch  tip  into  places 
a  regular  iron  can’t  reach.  Balanced 
design  allows  the  severing  of  more 
joints  per  minute.  Long-lasting  Iron¬ 
clad  tip  needs  no  filing  or  dressing. 
See  Bulletin  GED-1583. 


'1 


1; 


COMPLETE  UNE  includes  11  sues 

G-E  cost-permafil*  transfomitrs 
designed  to  meet  MIL-T-27  speo 

The  small,  light  design  of  General  Electric’s  new 
line  of  cast-permafil  transfcMmers  makes  posnble 
greater  flexibility  in  many  electronic  designs. 
Sealing  these  solventless-resin-type  transformers 
for  life  has  eliminated  the  need  for  metal  enclo¬ 
sures  and  fungus-proof  coatings.  Construction  is 
simple— termii^  are  anchor^  directly  in  the 
tough,  solid,  shatter-resistant  permafil  mixture 
to  cut  sixe  and  weight  by  20  per  cent.  Machined 
and  punched  parts  have  been  kept  at  a  minimum 
for  lower  cost. 

Cast-permafil  transformers  have  an  expected 
life  of  1000  hours  or  more  at  130  C  ultimate.  The 
complete  line  of  M  sizes  is  availaUe  in  various 
terminal  arrangements,  and  is  designed  to  meet 
MIL-T-27  (Grade  1)  performance  requirements. 
For  more  information,  write  General  Electric  Co., 
Sect.  667-25,  Schenectady  5,  N.  Y. 


EQUIPMINT  FOR 
ELECTRONICS  MANUFACTURERS 


Compawtif 

Motart,  IfitFrufiiafiH 

DynomotofE 

Copocitort 

Tronifarmart 

Pulta-forming  fiatwork* 

Doloy 

iooctoft 

Thyrita* 

Motor-gofiofotor  taH 

In^uctrolf 

Rotlttort 

VoHoga  itebWsafi 


FracMoiiol'K^  oiotori 

Roctiflars 

Tim  art 

CoAfrol  twltchat 
Ganofotari 
SaUyns 
Ral«y» 

AmpUdynat 
AmpHtfott 
Tarmlfiol  boards 
Push  buHofis 
PbotovoHok  coNi 
Clou  busbbifs 


DovUywmit 
•Ml  PrMlwctloM 

Soldarbig  kons 

tosIstafKa'waldbig 

control 

Ctfrront-lfiiiltod  Mpb* 
potonfiol  tostor 

bisvlotlofi  tostors 
VocuoM  fubo  voHmotof 
Pbotooiocfrk  rocordort 


Oawafi  Bastri*  Caaipawy,  Sasttan  AS47«3t 

Sdianactady  S,  Naw  Tarfc 

Plaaia  tand  ma  lha  followhig  bvHaMntt 

yj  for  rafaranca  vtAat  or  iLicTticAi 


X  for  bamadiota  proiact 

□  GCA-S824  Thraa-phota  Inductroir 
G  GEA-5935  Mirdotwra  Ractifiart 

□  GK-795  Singla-phoia  Inductrol* 
G  GEC-796  SwHchanar 

G  GEA-5754  VoHoga  StoblUiari 
G  GED-1583  Soldaring  Iron 


Company. 


*S*a.  Tfadr-aarf  af  GtmnI  dacTric  Ca. 
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Want  mora  iafarmatlaa?  Um  part  card  aa  ls«t  paga. 


MOOCL  401  OtClLCOftCO^ 
FKCOUCMCV  IICt40«ltC  0^  Y*AXIt  AMFUFiCII 


FAEOUCNCr-MetACYCLCt 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  amplifier 
provides  up  to  2Ji  inches  positive  or 
negative  u^-polar  deflection  without 
serious  compression;  at  3  inches,  the 
compression  is  approximately  16%. 
The  accompanying  photographs  il< 
lustrate  transient  response  and  line* 
arity  of  deflection. 

SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  401  provides 
means  for  measuring  pulse  widths, 
time  intervals  between  pulses,  accu* 
rately  calibrating  sweeps  and  other 
useftil  applications  wherein  accurate 
time  measurements  are  required. 

The  absolute  value  of  delay  is  accu* 
rate  to  within  1%  of  the  ^1  scale 
calibration.The  incremental  accuracy 
is  good  to  within  0.1%  of  fhll  scale 
calibration. 

75  Mv.,  0.ijk  i«c  wMlfc,  Ummc  f»ll  teal* 

Additional  Foafuros: 

I  MNSSATOe  with  variaUe  NpatMoa  rate  An  INPUT  TtIMINATION  SWITCH  forUnBiut* 
frow  iW  to  WOO  cpa.  iag  trail  wiilaii on  li»M  at  tha  oacQloacopa. 

Posnivi  a  NSSATIVI  UNMUYW  TIMMM  and  a  A  TOIMNS  STAND  for  eonvoniant  riawing. 
POSmVI  DRAYW  TaWMS  araeatamallyaraUaU*.  PUNCTIONAUV  COloatO  KNOSS  for  aaaiar 

loeatioa  of  oontrola. 


SPECIFICATIONS! 


Y-Axlt 

DaSacHan  Sant. -15  Mv./cm,  p*p 
Fraaaaacy  Raapaata— DC  to  10  Mc 
Trantiaal  Raapanaa  —  Riae  Time 
(10%.90%)  0.035m sec 
Signal  Daiay— 0.26  M  sec 
Input  lina  lanninaSant  —  62,  72  or 
93  ohms,  or  no  termination 
Input  lmp.-Direct— 1  megohm, 
30  M  M  f 
Probe  ^10  megohms, 
10  M  M  f 

X«A«la 

Swaap  Ranga— 0.01  Sec/cm  to 0.1 
M  sec/cm 

Daiay  Swaap  Ranga— 5*6000  M  see 
in  three  adjustable  ranges. 
Triggar*  —  Internal  or  External, 
+  and  — ,  trigger  generator, 
or  60  cycles,  undelayed  or 
delayed  triggers  may  be  used. 
BwiIMn  iMggar  ganaralar  with  repe* 
tition  rate  from  500*5000  cps. 


Law  Capacity  praba 
FuncNanaRy  calarad  caniral  knahg 
Falling  tlenS  far  baMar  viewing 
Ad|w«lnbla  tcala  HghHng 
FaciliNat  far  maunling  camarat 

PRICE:  $895.00 


Dasignad  and  built  for  alactroaie  angiaaara,  tha  401. 
with  ita  high  gain  and  wida  band  charactariatica,  and 
its  varaatility,  satislles  tha  avar.iacraasiag  raquira- 
manta  of  tha  rapidly  growing  alactroniea  industry  for 
tha  ideal  madium  pricad  oadlloaoopa. 


Writ9  for  Comploto  Information 


naam  euctromc  toMPMOiT  •  otcuoscorcs  a  msmTownins  •  comphtois  •  mcmwavc  oscriators  a  mercury  deuy  unes 


n 


Waal  mara  iafarawtian?  Uta  past  card  aa  last  page. 
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puts 

other 

tape 

recorders 
in  the 


■P  ■-  '"M'-’: 


The  “unitized” 
construction  of  the 
Presto  RC-1 1 

. . .  allows  a  complete  flexi¬ 
bility  in  the  manufacture 
of  various  types  of  instru¬ 
ments.  By  the  simple  rear¬ 
rangement  of  components 
the  RC-1 1  becomes  a  high 
fidelity  recorder,  a  dual 
track,  bi-directional  record¬ 
er  or  reproducer  or  a  long- 
playing  reproducer  with 
automatic  tape  reversal. 


the  PRESTO  RC-11 

PRESTO  introduces  a  precision-engineered  tape  recorder 
with  a  radical  new  type  of  construction! 

Featuring  a  self-contained  capstan  drive  unit,  the  PRESTO 
RC-11  provides  durability,  flexibility  and  rapid  maintenance 
heretofore  unheard  of  in  tape  equipment.  Motor,  fly  wheel, 
capstan  shaft,  pressure  pulley  and  solenoid  are  all  pre-mounted  on 
a  cast  aluminum  sub-assembly  ...  a  complete  working  unit 
quickly  removable  for  service  or  replacement. 

heavy,  ribbed,  cast  aluminum  panel  designed  for  rack  or  case  mounting  supports  all 
HM  other  components.  Overall  durable  construction  gives  additional  reinforcement 
and  protection  during  shipping  and  adds  years  to  the  life  of  the  machine. 

In  terms  of  performance  and  operational  ease,  the  RC-Ll  also  steps 
out  front.  This  new  recorder,  with  complete  push  button  operation, 
automatic  microswitch  in  case  of  tape  breakage  and  a  reel  capacity  of 

lOV^  inches,  is  an  engineer’s  delight. 

The  combination  of  advanced  design  and  engineering  in  the  RC-11 
puts  ordinary  tape  recorders  in  the  shade  . . .  makes  this  instrument 
an  investment,  not  an  expenditure.  Ask  your  PRESTO  distributor  for  full 
information  on  this  important  development  in  tape  recorder 

design  ...  the  off  hew  RC-11. 


~  J  PARAMUS. 


RECORDINO  CORPORATION 


NEW  JERSEY 


WORLD'S  LARGEST  MANUFAaURER  OF 


laaSTt  tNvi*i«<i7^  2 
CawSIsii  DivW*ii:  V 

lER  OF  PRE(H>N 


25  Worr«R  StrMt,  N*w  Ysrt  7.  N.  Y. 

WoHar  P.  Downs,  US.,  OominiM  Ssvoro  Mf,,  Monirool 


RECORDING  EQUIPMENT  AND  DISCS 


Or-DT  and  TP-DT 
types  with 
spring  return 


SP-ST;  SP-DT,  OP-DT 
and  OP-ST  slide  types 


3-position  OP 


Push  type, 
momentary  contact 


dP-DT  with  ar 
withaut  indent  action 


DP-OT  plunger 
switch  with  latch 


Money-Saver  Switches 


Boost  Product  Efficiency 

^  The  right  type— at  the  right  price— 

FOR  INSTRUMENTS,  RADIOS.  APPLIANCES, 
TOYS,  SMALL  MOTORS  and  dozens  of  other  uses. 


OR  FRACTIONAL  H.P.  MOTORS 

3-amp*r«  types — SP>ST  or  SP>DT 


^  /  Bmetronic  Compononfs  OiVtsfon 

Sfackpols  Corbon  Company,  Ste  Marys,  Pa 


FIXED  AND  VARIABLE  RESISTORS  •  SPECIAL 
RESISTORS*  CERAMAG®  (forrito)  CORES*  IRON 
CORES*  CHOKE  FORMS*  GA  "GIMMICK"  CAPACITORS,  ote. 
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SMCIPICATIONS-MOOIL  ST-13A 

MMswrts  bctli  oNTitr  frt^uMcy  dhplacMMat  aid  MpMrt  wave 

-- ^  FtiooiNct  tANon 

■MMiaiiM  wiiH  oifto  rMiMf  w  ^-rMgv  j/l  naivr  0^  ^  mmHM  irMMMiM  in  Mi*  fatiowiM  rtuMt. 

aulc  toVitK.n  me  to  » imc,  J«  MC  to  174 

Here  is  a  quality  FM  Communications  instrument  with  Q"*'**  *•»*••<  oporotiot  noio:  4  MC  it  •  MC 

features  that  are  unmatched  in  the  industry!  TYie  ST-1 3A  tlPBUHCI  OSCKlATOt  ACCUKACY 

is  engineered  to  give  you  hairline  accuracy  . . .  lowest  GSiSr'lSlS? wltMowi  owe  t  «t.t  Hmiitd  tompontoro  r«qt 

possible  cost  .  .  .  plus  full  provision  with  oven  acces-  tuorpil  cMiwcileii.  iotorMi  wtrinp  Md  •  art  provMod  lo»  I  V  ovoo 

-w-i.  •  optfoIlM  wiMft  wMtf  toMpontoro  raii|t  witli  irootof  toMrocy  i*  ovailaMt. 

sories  for  future  split-channel  adjustments.  This  unit 

meets  today’s  demand  for  accuracy  and  economy  and  MOOUIATIOM  ACOMACY 

provides  for  tomorrow’s  more  stringent  needs.  Two  ^»2i2StrJ5iiw»twmo<Wt«oo(eo^ 

RF  outputs  for  receiver  testing  and  alignment.  New  MIYM  agriaM 

case  design  is  durable  and  good  looking.  0  to  10  KC  and  0  to  20  KC.  Thtat  acata*  an  caiibcatad  ia  tarmi  at  carrlar  In- 

qaaaqf  dtiptacamaat  from  tka  iatarnai  rafaraaca  aaoUalar  aad  davtaSaa  daa  la 
nujitlili  iW'H  iqMra  wt*t  aiadvlaliaa.  Slaaaofdal  modatalioa  it  1.S7  Oaiat  iMt  val«a.  A 

_  I  I II  lit  iii~r  '1  caavartioa  cam  appaart  ia  Ika  aovar. 

IMHIY* 

. ,  L  ST'^A  1  EiaMata-iack  caHaptiMa  wMp  aalaaaa. 

A, a  OSCILLOsvvra  Filty-aitm  INC  coaaaclor.  TMi  iapat  caa  kaadla  only  kmiltd  powar  at  il  it 

r  k  n  and  aeocral  labO'  fodoarad  by  a  maldad  carkaa  palaalioatalar  aWaaaalor. 

4  o««in 

Story  use.  Si*e  ana  »  ,  G-E  con-  a  Low  RF  oatpal-adiotttMa  aioaad  1  aUcravatl. 

•  vet  YOU  are  assurea  oi  s  Mnaitivity  ^  ^  oalpirt— adistlaMa  from  abaal  100  la  tavaraf  Ikaataad  micraaaat. 

ninimum  yei  r  .  .  peatures  high  tentiw»  j  m  dapaadiap  aa  fraqaaacy. 

itruction  and  mate«w  •  features  incluae  a  oafpolt  coam  oal  aa  SO-akm  BBC  toaaadort. 

. .  exceptional  ***  ‘  '^’  the  equipment  to  1  POW«l-IMY«NAl  BAnniBt 

I  DC  vertical  amp““'  Deflection  pattern  ^  j_45  *oR  kallariat;  2-1.5  «aN  Bata  N|M  caNt.  2-1.5  vaM  paa  NgM  cadt. 

r" " 

Gaaaral  Elacuic  Company,  Saction  445 

IElactroatca  Park,  Syracata,  N.  Y. 

Plaatc  taod  ata  a  copy  of  ika  follotrina  bullctini: 

□  ST.15A  (ECL-15)  □  ST.2A  (ECL-9> 

■  NAME . . . 

COMPANY . . . 

_  ADDRESS . . 

B  . STATE . 

_  GENERAL0ELECTRICJ 


SliCTRONICS  PARK  —  O-i 

6-E  FREQUENCY 
AND  MODULATION  METER 


ELECTRONICS  — April,  1953 


Waal  amra  iafaraNtiaaf  Uta  patl  cord  aa  letl  poga. 
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SPECIFICATIONS 

Copacftonc*  .  .  .  Within  stated  tolerance  at  1  KC,  1  to  5 
volts  RMS,  and  25'*C. 

Standard  Capacitance  Tolerances  . . .  ±5%,  ±10%, 
±  20%,  guaranteed  minimum  value.  ( ±  5%,  and  in 
some  cases  ±10%,  not  available  on  Hi-K  items.) 
Standard  Voltage  Ratings,  D.  C.  Working  . . .  1000, 
1500,  2000,  3000,  5000,  6000. 

Dielectric  Strength  Test  .  .  .  Two  times  rated  working 
voltage,  with  megohm  series  resistance. 

Life  Test  ...  1.5  times  rated  working  voltage  at  85*’C. 
for  1000  hours. 

Insulation  Resistance  . . .  10,000  megohms  minimum. 
Temperature  Characteristic  and  Power  Factor  .  .  . 

One  of  four,  depending  on  capacitance  value  and  rating. 

Moximum 

CharacHriMc  fowr  Factor 

noOiiwuNllOO  Ol<e  Exoef  eontormonc*  pw  Erie  GPl 

flOOHwNMOO  0.1%  Cwomlcon*.  SulleHn  312. 

\  Exoet  conformance  per  Erie  Obc 
I  Ceromlcons,  Bellefln'438. 


ERIE  Disc  Ceramicons  have  proven  to  be  an  are  marked  with  nominal  capacitance  and 
ideal  adaptation  for  high  voltage  application.  rated  voltage. 

Inherent  construction  simplicity  means  greatest  D.C.  Voltage  Capacitance  Range,  MMF 

economy  yet  tor  comparable  voltage  and  1000  6  _ 10  000 

capacitance  values.  » r?00  fi^aoo 

^ey  are  amazingly  easy  to  install  in  small  2000  3  5  s'lOO 

spaces  .  .  .  they  simplify  soldering  and  wiring  3000  d  _  3'2RO 

operations,  and  spe^  up  the  assembly  line.  snoo  _  '<%2n 

Erie  Disc  Ceramicons  consist  of  rou^  flat  com  ^ 

dielectrics  with  fired  on  silver  plates  emd 

leads  of  No.  22  tinned  copper  wire  firmly  Write  for  Bulletin  440.  Erie  Standard  500 
soldered  to  silver  electrodes.  volt  By-pass  and  Coupling  Disc  Ceramicons 

The  Ceramicons  are  phenolic  dipped  and  are  described  in  Bulletin  438.  For  Tempera- 
vacuum  wax  impregnated  for  moisture  seal.  ture  Compensating  Disc  Cereunicons  see  Erie 
They  are  identified  by  the  Erie  trademark  and  Bulletin  439. 

ERIE  componejifs  are  atocked  by  iaading  •hetzonic  diatributora  everywhere. 

RESISTOR  CORPORATION 


ELECTRONICS  DIVISION 


Main  Offices:  ERIE,  PA. 

Sah$  Offfcoc  Clifftido,  N.  J.  •  PMIodoIpNo,  fa.  •  luffolo,  N.  Y.  •  CMcogo,  HI. 
Dotroit.  Mick.  •  Cindnnoli,  OMo  •  Lot  Angolot,  CoRI. 

Factoriai:  ISII,  SA.  •  LONDON,  INOIANO  •  TOtONTO,  CANADA 


Case  History:  Hastings  needed  accessibility 


A  lot  of  equipment  has  to  go  into  a  very  small 
space.  Yet  the  very  nature  of  the  problem  reauires 
that  the  operating  components  be  accessible  for 
maintenance  and  servicing. 


5  Grant  No,  363  Slide  is  just  one  of  an  unlimited  *  a  product  of  the  engineering  design  department  of 
variety  available.  Load  requirements  from  25  to  Grant  Pull^  and  Hardware  Company 

500  lbs.  Loddng  in  clooed,  open  or  pivoted  31’7S  Whitestone  Parkway,  FlusUng,  New  York. 

positions,  angles  up  to  180^.  IF rite  for  information  . . .  consult  on  any  problem  ~ 

ELECTRONICS  — f M3  W«i»  tatwnwHwit  Ot*  ••  tart  |7 


Mobile  relay  stations  are  a  part  of  this  nation’s 
defense  network.  Hastings  Instrument  Co.,  Inc., 
manufactures  much  of  the  equipment  installed  in 
these  rugged  trailers. 


grant  industrial  slides 


Grant  Industrial  Slides  were  used.  With  them, 
units  may  be  withdrawn  and  locked  in  a  fully 
extended  position  in  a  matter  of  seconds,  with 
no  more  effort  than  opening  a  filing  cabinet. 


4  A 

ini 

otl 

of 


A  full  90^  tilt  brings  the  wiring  under  the  chassis 
into  full  view  for  repair.  Unit  locks  at  this  and 
other  angles,  and  may  continue  to  operate  in  any 
of  these  positions. 


Grant  Industrial  Slides  provide  built-in 
accessibility,  without  effort,  without 
costly  loss  of  operating  time.  Bring 
your  equipment  mechanically  up  to 
your  high  electronics  standards.  What¬ 
ever  the  problem,  call  upon  Grant,  the 
foremost  name  in  sliding  devices. 


LAPP  GAS-FILLED  CONDENSERS 


it 

> 


FmT  duty  at  high  voluge  and  high  current,  Lapp 
Gas-filled  Condensers  offer  the  advantages  of  ex¬ 
treme  compactness  .  .  .  low  loss  .  .  .  high  safety 
factors . . .  puncture-proof  design . . .  constant  capac¬ 
itance  under  temperature  variation  .  .  .  grounded 
tuning  shaft  .  .  .  complete  reliability— elearically 
and  mechanically.  Models  for  capacitances  up  to 
60,00p  mmf;  current  ratings  to  525  amps  at  1  me; 
voltages  to  100  kv  peak. 

Write  for  description  and  specifications. 
Radio  Specialties  Division,  Lapp 
Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 


Lapp 


Want  mor*  iaferinatiant  Um  past  card  ea  last  papa. 
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this  is  your  ^'trademark'' 


KARP  METAL  PRODUCTS  CO.,  INC. 

21S  63rd  ST..  BROOKLYN  20,  N.  Y. 

MOST  COMPinE  FACILITIES  FOI  lAtCE  AND  SMALL  RUNS  OF 

INOINIIRIO  SHIRT  MITAl  PASKICATION 


KNOINKERINO  ^  TOOUNO  ^  PRODUCTION  ^  FINISHING  = 


Want  mar«  information?  Um  poit  cord  on  lost  po9t 


Above:  Perkin-Elmer  infrared  spectrometer 
—in  its  Karp-buiit  cabinet,  below. 


this  is  your  proc&uct 


F  the 


ftoMx  customers  see  the  outside  of  your  product  a  lot 
more  than  they  see  its  inner  mechanisms.  Does  it  have 
the  appearance  of  a  precision  instrument?  Does  it  look 
the  part? 

In  other  words,  do  you  get  the  same  perfection  in 
your  cabinets  that  your  engineers  build  inside? 
Smooth  flawless  welded  seams?  Perfectly  fitted  doors 
and  panels. ..exactly  the  finish  you  specify.. .and,  above 
all,  absolute  uniformity  between  all  cabinets? 

Karp  customers  do— and  they  know  that  this  pains¬ 
taking  sheet  metal  fabrication  doesn’t  mean  high  prices. 

They  know  that  our  vast  assortment  of  available  dies 


eliminates  the  need  for  much  costly  tooling.  They  know 
that  our  plant— the  length  of  three  city  blocks— with 
its  modern  facilities,  offers  custom  production  at  prices 
that  are  surprisingly  low. 

You’ll  And,  as  others  have,  that  we  can  produce  to 
exacting  tolerances  precisely  the  type  of  cabinet  you 
require. 

In  large  quantity  or  small.  Steel  or  aluminum.  Any 
type  of  welding.  Painstaking  hand  finishing.  Prompt 
shipment. 

Visit  our  plant  and  see  these  things  for  yourself  if 
you  wish.  We  welcome  your  visit.  Write  for  our  bulletin. 
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Motorola'i  lS-20  watt  RF  power 
transmitter  uses  two  limac  2C39A‘s 


EITEL-McCULLOUGH,  INC. 

SAN  (RUNO,  "CALIFORNIA 

Export  Afontsi  Frozor  &  Hanson,  301  Cloy  St.,  Son  Francisco,  California 


Motorola's  new  460  me  equipment — the  first  460  me 
equipment  type-approved  for  operotion  in  the  Closs-A, 
"Citizen's  Bond"  employs  Eimoc  2C39A's  os  tripler- 
drivers  and  power  amplifiers  in  its  mobile  ond  base 
station  transmitters.  In  the  Eimac  2C39A,  Motorola 
utilizes  a  highly  efficient,  domestically  available  tube 
that  has  been  JAN  accepted  and  proved  in  rugged 
and  exacting  military  service.  Motorola,  through  the 
use  of  Eimac  2C39A's  and  other  late  electronic  de¬ 
velopments,  makes  available  a  UHF  two-way  radio 
system  designed  to  meet  the  demands  of  individuals, 
industry  and  emergency  services. 


FOR  INFORMATION  ABOUT  THE 
2C39A  WRITS  SIM  ACS  APPLICATION 
SNGINSSRING  DEPARTMENT 


Motorola  uses 

2C39A 


In  the  First  460  t4c 
Type-Approved  Equipment 
For  Operation  in  the 
Class-A,  "Citizen's  Band 
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WoRt  hmfr  iRforuMtiMr  Um  p«(t  card  m  latt  pafc. 
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analytkal 
ins.tfumenli 
lor  sdence 
and  industry 


Crash-worthy? 


VMJi:  yJl 


Pre-check  with 
Consolidated  Instrumentation 


What  happens  to  structural  members  and  car-body  com¬ 
ponents  when  freight  cars  arc  subjected  to  the  shock  impacts 
and  buffeting  of  hump-yard  switching? 

To  determine  stress  distribution  and  to  evaluate  the  effec¬ 
tiveness  of  shock  protection  devices,  the  Pullman-Standard 
Car  Manufacturing  Company  selected  a  Consolidated  5-114 
Recording  Oscillograph,  System  D  Amplifiers,  and  Bridge 
Balance  as  basic  recording  instruments. 

Freight  cars,  loaded  with  sand  and  steel  blocks  at  gross 
weights  ranging  from  46,400  pounds  (empty)  to  164,000 
pounds  (fully  loaded)  crashed  together  185  times  at  speeds 
up  to  10  miles  per  hour. 

In  this  way  the  dynamics  of  simultaneous  shocks,  some  as 
brief  as  one  five-thousandth  of  a  second,  were  permanently 
recorded  in  visual  form.  From  such  data  will  come  design 
changes,  giving  protection  against  shock  and  vibration  dam¬ 
age.  Thus  an  improved  product  is  achieved. 


Consolidated  Engineering 


Dynamic  Recording  Systems 

such  as  the  one  shown  here  arc  itcsigncd  and  manu¬ 
factured  by  Consolidated.  Variations  in  the  arrange¬ 
ment  of  the  equipment  are  infinite.  Applications  are 
widely  varied  throughout  industry  and  the  scieiKCs. 
A  typical  recording  system  includes  pickups,  amplifiers 
or  bridge  balances,  and  a  recording  oscillograph. 
Write  for  Bulletin  CEC  I500B-X7 


CORPORATION 

300  North  Sierra  Madre  Villa,  Pasadena  15,  California 


Sales  and  Service  through  CCC  IMSmUMMtlTM,  INC., 
a  subsidiary  with  offices  in:  Pasadena,  New  Yorit,  Chicago, 
Washington,  D.  C.,  Philadelphia,  Dayton. 
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^  ^PICIAITY 


on  specialty 
transformers 


This  fully  illustrated  book  on  Westioghouse  Specialty  Traus- 
formers  contains  full  details  on  design,  construction  and 
operation  of  each  type  in  entire  line. 

Find  the  answer  to  your  problems  in  these  types ! 

**Off*The-Sheir’  Standard  Models  .  .  .  includes  electrical  and 
electronic  designs  for  both  commercial  and  military  applications. 

“Built-To-Order”  Special  Designs  . . .  reviews  wide  range  of 
custom-built  types.  Shows  how  Westioghouse  adapts  basic 
transformer  components  to  meet  your  exact  specifications 
economically. 

SEND  FOR  YOUR  COPY  TODAY!  Write  on  your  letter¬ 
head  for  Booklet  B-5806,  or  use  coupon  below.  Westioghouse 
Electric  Corporation,  P.  O.  Box  868,  Pittsburgh  30,  Penna. 

J-70689-A 


Westioghouse  Electric  Corporation 
Applicatipn  Data  and  Training  Dept. 
P.  O.  Box  868 
Pittsburgh  30,  Pennsylvania 

Gentlemen : 

Please  send  me  Booklet  B-$806, 
Westimgbomse  Specialty  Transformers 

NAME„_ 


TITLE 


FIRM 


ZONE 


CITY. 


Wfiit  ••••'•  intwmotimi?  Um  post  cord  on  last  pogo. 


ELECTRONICS 


SEALTRON’S  NEW  seal  assemblies 

END  "SOLDERING-IN”  TROUBLES 


Now  you  can  get  rid  of  troublesome,  costly  seal- 
assembly  operations.  Sealtron  will  solder  seals 
into  your  assemblies,  will  guarantee  hermetic 
perfection.  Not  “standardized”  designs,  these 
assemblies  are  built  to  your  specifications  by  our 
specialists  —  delivered  to  you  on  time,  at  low  cost. 


Take  the  seal  assembly  shown  above,  for  ex¬ 
ample.  We  produced  the  mounting  inserts  and 
tuning  device,  installed  them  in  our  stamped  lid, 
and  soldered  in  the  seals.  Result?  Reduced  costs, 
elimination  of  soldering-in  troubles  for  our  cus¬ 
tomer— and  a  unit  that’s  guaranteed  free  of 


hermetic  “leaks." 


Send  for  our 
new  easy-to-use 
catalog-brochure  today — 
and  remember, 

Sealtron  Protects 
Sensitive  Parts. 


Let  our  specialists  take  over  your  seal  assembly  problems. 
Write  us  today  — you  can  depend  on  our  prompt  service. 


.  Hmrm's  how  you’ll  $avo:  *  Stop  costly  salvaging  of  defective  assemblies. 

*  Eliminate  throw-aways, 

“shrinkage"  of  seal  supplies.  •  Eliminate  specialized  operations, 

*  No  more  losses  due  to  oxidation  cut  down  overhead,  release  key  personnel 

of  seals  in  storage.  for  other  work. 

*  End  delays  due  to  short  seal  supply  or  limited  selection ->  Sealtron  has 
over  1600  types  of  seals  always  available. 


^  over  1600  lypot. 

THE  SEALTRON  COMPANY 

9705  READING  ROAD  •  CINCINNATI  15.  OHIO  •  TELEPHONE  VALLEY  S500 
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Want  mort  luferinatioii?  Um  pott  card  a*  latt  paf«. 


WWhea  you*re 
it!  A  Hurry 
Phone 

i.  iwi  i 


A  NATIONAL  NETWORK  OF  WAREHOUSES  SERVING  ELECTRICAL  MANUFACTURERS 


*  Oword  Agointl  Production  Slowdown*  cauaed 
by  delayed  factory  ahipmenta  of  inaulation 
materiala.  IWI  give*  you  fast  delivery  from 
ample  stocks. 


*  Keep  Invonterios  At  A  Minimum  by  getting 
seldom*uaed  items  and  small  production  lots 
of  essential  materials  quickly  from  your  near* 
est  IWI  Warehouse. 


Varnished  Cambric  Prodscts 
Insulabni  Paper 
Varnished  Tubing 
Saturated  Sleeving 
Insulating  Varnish 
Vulcanized  Fibre 
Phenolite 
Fibre  Wedges 
Wood  Wedges 
Built-up  Mica  Products 
Asbestos  Insulation 
Woven  Glass  Insulation 
Pressure  Sensitive  Tap* 

Cotton  Tape 
Cotton  Sleeving 

ComoMitatora  Built  To  Speafications 
Teflon 

SMkone  Resins 
Silicone  Insulations 


•  Only  Ncrtiennlly  Advsrtissd  Quality  Prod* 
acts  are  sold  by  IWI.  All  are  approved  and 
used  by  leading  electrical  manufacturers. 


*  Expert  Technical  Assist* 
once  on  any  problem  in¬ 
volving  electrical  insulat- 
tng  materials  u  offered 
without  obligation  by 
IWI's  staff  of  experienced 
Field  Service  Represen-  ^  ^ 
Utives. 


INSULATION  AND  WIRES  INCORPOl 

3435  Chouteau  Avonuo  •  St.  leuit  3,  Missouri 

TOxUe  *7^  /4ddn€^  Of  *74€  7t€«ift€4€  ^4 
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West  Mcr*  istsmetiset  Um  pwt  card  m  lest  peg*. 


iiN«tin  GP-531...'’A  Trip  Thrattph 
M  MoieiMy  Plant*'...  4t  pas**  in 
M  color  pktwrinp  Iho  focWtiof  of 
to  Motonoy  Eloctric  Company ... 
rM  bo  *ont  froo  upon  roquott. 


MOLONEY  ELECTRIC  CO. 

Manufacturers  of  Power  Transformers  •  Distribution 
TrtfHsformers  •  Load  Ratio  Control  Transformers 
Stfp  Voltage  Regulators  •  Unit  Substations 

tAitt  opnm  M  AU  PMNOPAi  ams 
PACTOMM.AT  ST.  UMM,  MO.  AND  TOMNTO.  ONT,  CANAOAi 
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ELECTRONIC  CORES 


PiRmiT  SUPERIOR  PERFORMANCE 


IN  MANY  ELECTRONIC  PRODUCTS 


The  superior  performance  of  Moloney  HiperCore 
Electronic  Cores  is  immediately  discernable  when 
incorporated  in  various  electronic  products.  This  is 
the  result  of  rigid  quality  control  during  manufacture. 


To  begin  with... every  mill  shipment  of  cold-rolled, 
oriented  grain,  high  permeability  steel  for  Hiper- 
Core  Cores  must  pass  rigid  Epstein  Tests.  Then, 
during  manufacture...  Ctf  re  and  precision  in  the  wind¬ 
ing  on  Moloney’s  patented  winding  mandrels... 
absolute  control  of  tension  . . .  exact  overall  dimen¬ 
sions.  Care ...  in  annealing  to  relieve  stresses  by 
maintaining  accurate  temperature  and  atmospheric 
control.  Care ...  in  cutting,  to  obtain  a  minimum 
gap  followed  by  an  etching  process  to  insure  inter¬ 
laminar  insulation. 


PERFORMANCE 


BETTER  F 
GREATER 


RELIABILITY 


MAINTENANCE 


LESS 


Production,  in  quantity,  is  available  to  you  if  you 
need  superior  performance,  smaller  size,  less  weight 
in  your  electronic  cores.  ut  sa-s 


Writ*  today  for  lullatin  SR-205  con¬ 
taining  (pocificotions,  parformanc* 
data  and  pricM  on  ovor  300  stand¬ 
ard  sitos.  Ovor  1000  sixos  availablo 
for  tpociol  applications. 


A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


PROSPERITY  IN  THE  USA: 
How  Deeply  in  Debt  Are  We? 


I 


How  prosperous  are  the  people  of  the  United 
States?  Previous  messages  in  this  special  se¬ 
ries  have  answered  this  question  in  part  by 
recording  the  progress  —  relatively  slow  prog¬ 
ress— we  have  made  in  increasing  both  the 
income  and  the  wealth  per  person  in  the  USA. 

This  fourth  and  concluding  piece  of  the 
special  series  deals  with  the  extent  to  which 
our  prosperity  should  be  discoimted  because 
it  has  been  accompanied  by  an  increasing  vol¬ 
ume  of  debt.  Many  correspondents  have  sug¬ 
gested  to  us  that  an  individual  or  a  nation  can 
temporarily  increase  prosperity  by  borrowing, 
but  in  so  doing  lives  on  both  borrowed  goods 
and  borrowed  time.  Our  purpose  here  is  solely 
to  throw  light  on  the  question  of  whether  or 
not  we  are  now  in  that  unenviable  position. 

On  January  1,  1953,  the  total  debt  of  the 
United  States  government  and  of  its  citizens 
was  $627  billion,  as  shown  in  the  table  below. 
On  its  face,  a  debt  of  this  magnitude,  which 
represents  about  $3,900  of  debt  for  each  per¬ 
son,  suggests  that  we  are  heavily  debt-ridden. 

TOTAL  DEBT  -  PUBUC  AND  PRIVATE 


Federal  government  debt . $267  billion 

State  and  local  debt .  30  ” 

Private  debt 

Corporations .  195  * 

Individuals .  135  * 

$627  billion 


The  burden  of  our  debts,  however,  does  not 
depend  simply  on  their  size.  It  depends  in 
much  more  decisive  degree  on  our  capacity  to 
carry  the  load  successfully.  This  capacity,  in 
turn,  is  partly  a  matter  of  attitude,  and  atti¬ 
tudes  defy  objective  measurement  A  commu¬ 
nity  that  gets  very  jittery  about  its  debts  has 
less  capacity  to  carry  its  burden  successfully 
than  one  that  does  not  But  the  accurate 
measurement  of  jitters,  present  or  prospec¬ 
tive,  still  remains  to  be  mastered. 


Nonetheless,  it  is  possible  to  throw  some 
light  on  our  capacity  to  carry  the  debt  burden 
by  studying  key  economic  elements  that  can 
be  measured  with  some  degree  of  accuracy. 
The  following  paragraphs  indicate  how  some 
of  these  key  economic  elements  stand. 

Compared  with  our  national  income,  the 
total  voliune  of  our  debts,  public  and  private, 
is  still  well  below  the  level  of  1929,  when  it 
proved  to  be  too  big  for  the  good  of  the  coun¬ 
try.  Our  total  debt  is  now  113%  greater  than 
the  national  income  whereas  in  1929  it  was 
146%  greater. 

There  are  several  other  cheering  facts  about 
our  debts.  One  is  a  sharp  decline  in  interest 
rates  which  makes  the  cost  of  carrying  our 
debts  relatively  much  less  than  it  was  in  1929. 
It  took  8%  of  oxir  total  national  income  to 
carry  our  debts  in  1929;  it  takes  only  about 
5%  of  the  income  today. 


Capacity  to  Cany  the  Debt  Load 


Mor*  Cheering  Facts 

We  also  have  much  more  ready  cash  now 
than  in  1929.  Today  individuals  and  corpora¬ 
tions  hold  a  total  of  $269  billion  in  cash  or 
its  equivalent  which  is  almost  twice  as  much 
as  the  portion  of  private  short-term  debt 
(about  $140  billion)  that  is  subject  to  sudden 
demand  for  payment. 

Many  students  of  the  subject  cite  the  rela¬ 
tively  low  cost  of  carrying  our  debts  and  the 
large  volume  of  cash  on  hand,  and  reach  the 
comfortable  conclusion  that  our  debt  burden 
is  nothing  to  worry  about.  In  further  support 
of  this  view  they  emphasize  the  fact  that  no 
important  part  of  our  debt  is  owed  abroad. 
Hence,  they  reason  there  is  not  the  danger,  so 
conspicuous  in  Britain  since  the  end  of  World 
War  II,  that  our  economy  will  be  upset  by  the 
necessity  of  making  heavy  debt  payments  to 
other  coimtries. 

Some  Dangers  of  Present  Debt 

However,  the  nature  of  our  debts  presents 
dangers  that  it  would  be  foolish  to  ignore. 
This  is  true  of  both  the  debt  of  $267  billion 
owed  by  the  federal  government  to  its  citizens 
and  the  $330  billion  in  private  debts  owed  by 
some  citizens  and  corporations  to  others. 

Public  debt  can  be  a  dangerous  kind  of  debt 
because  government  has  the  power  to  print 
money  or  to  create  its  equivalent  by  expand¬ 
ing  bank  credit.  Of  the  $215  billion  that  the 
federal  government  borrowed  during  World 
War  II,  over  $90  billion  was  borrowed  from 
banks.  This  was  the  largest  single  contributor 
to  the  inflation  of  prices  that  since  the  war 
has  robbed  the  dollar  of  about  half  of  its  pur¬ 
chasing  power,  and  thereby  robbed  the  buyers 
of  government  bonds  of  about  half  the  pur¬ 
chasing  power  these  bonds  were  supposed  to 
represent. 

If,  as  is  quite  possible,  a  new  emergency 
should  again  require  the  federal  government 
to  borrow  heavily  while  its  debt  remains  so 
high,  it  is  doubtful  that  the  public  would  be 
avid  to  buy  its  bonds.  Hence,  the  government 
might  again  be  forced  to  resort  to  the  infla¬ 
tionary  process  of  relying  on  bank  credit 

Private  debts  can  be  dangerous  if  the  people 


take  on  new  debts  more  rapidly  than  is 
justified  by  the  growth  of  business  or  by  their 
ability  to  repay.  Last  year  bank  loans  were 
increased  by  the  imposing  sum  of  about  $6V^ 
billion,  which  represents  an  increase  of  about 
11%  in  total  loans  outstanding.  This  is  almost 
twice  as  much  as  the  increase  in  the  volume 
of  business  over  the  same  period.  Installment 
credit  for  consumers  increased  by  $3  billion 
last  year,  again  an  increase  in  debt  about 
twice  as  great  as  the  increase  in  business 
volume  in  the  fields  where  the  credit  was 
used.  It  is  also  the  fastest  rate  of  such  growth 
in  our  history. 

Constructive  Use  of  Credit 

So  long  as  the  expansion  of  credit  does  no 
more  than  keep  pace  with  expansion  in  the 
volume  of  business,  the  expansion  is  construc¬ 
tive.  Also,  when  credit  is  expanded  to  acquire 
resources  and  equipment  that  will  enlarge  the 
volume  of  business  a  little  later,  that  use  is 
clearly  constructive.  But  when  private  credit 
expansion  begins  to  run  ahead  of  business 
growth,  it  is  time  for  us  to  be  heads  up.  Such 
credit  expansion  courts  price  inflation.  It  also 
creates  a  forced  draft  under  business  so  that, 
if  credit  is  cut  off,  there  may  be  a  painful 
drop. 

To  give  a  summary  answer  to  the  question : 
Is  the  level  of  debt  in  the  United  States  a 
danger  to  our  prosperity?  —  the  answer  seems 
to  be,  “Not  at  the  moment.”  We  owe  nothing 
abroad.  The  interest  burden  on  present  debt 
is  relatively  small,  and  we  appear  to  have  the 
resources  to  handle  the  short-term  debt.  Yet 
both  the  total  amount  of  debt  and  the  recent 
rapid  increase  in  total  private  debt,  especially 
the  latter,  are  enough  to  signal  for  caution. 
We  need  restraint  on  the  part  of  business  and 
consumers  to  avoid  expanding  private  borrow¬ 
ing  at  an  excessive  rate.  The  federal  debt  needs 
to  be  reduced  and  put  in  more  manageable 
form.  If  these  things  are  done,  we  can  proceed 
to  build  a  sound  prosperity. 


McGraw-Hiff  Pvblishing  Company,  Inc 


GUARANTEES 


FILTRON'S  Engineering  division,  with  its  completely  equipped  screen 
room  facilities,  is  always  available  to  measure  and  recommend  RF 
Interference  Filters  for  your  equipment  to  meet  and  exceed  the  Radio 
Interference  requirements  of  MIL-l-6181 


FILTRON’S  production  facilities  are  suppying  .more  RF  Interference 
Filters  for  use  in  military  electronic  equipment  than  ever  before,  to 
meet  the  nation's  requirements. 

FllTRON...the  LEADER  IN  RF  INTERFERENCE  FILTERS ...  has  pioneered: 

Sub-minioture  Filters  Wide  band  Multi-section  Units 

High-temperature  Filters  RF  Filters  "Custom  Designed" 

RF  Filters  to  withstand  Shock  and  Vibration  to  meet  YOUR  requirements 


THE  FILTRON  COMPANY  INC.,  FLUSHING,  LONG  ISLAND,  NEW  YORK 

LARGtST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE  FILTERS 


VltKATOM 


CAfAClTOftS 


onsisteritly 


ependable 


ELECTROLYTIC 


CAPACITORS 


€•0  ptobmbly  hma  tkm  ajmir«jr  to  your  mimetniyUe  prohtmmi  Is  it  for  a  ^ 

motor?  TV  circuit?  Photoflash?  Micro-wave  communications?  If  anybody  has 
the  answer  to  your  electrolytic  problem,  it's  likely  to  be  Comell-Dubilier.  the 
greatest  name  in  capacitors.  Write  for  the  complete  catalog  to:  Dept.  K43, 
Comell-Dubilier  Electric  Corp.,  General  Offices.  South  Plainfield,  New  Jersey. 


CdRNELL-DUBlLlER 

world's  largest  manufacturers  of  capacitors 


tOUTH  N  J.  •  NCW  aCOrOHO,  WOaCCtTCK  kNO  CAMSKIOGC.  MASS  .  AVOVIOCNCC.  ■  I  INDIANAPOIIS,  INO.  •  fUQUAV  SAAIMOS.  N.  C.  •  tU*SlOIA*T,  THC  ■AQIAKT  COKA.,  CLCvrSAMO,  O 
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Woat  mort  iaforaiatioa?  Um  post  card  ea  last  papa. 
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— E.  /,  (Eph)  Datit,  Manager  of  Traffic  and  Order  Dept,,  with  new  Caterpillar  DW'20  Tractor 


ii 


This  Cat  will  never  be  an  orphan! 


9f 


"Construction  men  work  against  dead¬ 
lines.  If  machinery  can’t  be  serviced 
—regardless  of  age— with  genuine  man- 
ufaaurer’s  parts,  they  don’t  want  it. 
It’s  an  'orphan' ! 

"This  can’t  happen  when  it’s  Cater¬ 
pillar-built. 

"If  the  Caterpillar  dealer  is  tem¬ 
porarily  out  of  stock,  he  can  get  any 
part  practically  overnight— by  Air 
Express!  Air  Express  speed,  closely 
coordinated  with  our  Special  Order 
department,  gives  ail  domestic  Cater¬ 
pillar  dealers— over  375  stores— com¬ 


plete  parts  service  for  every  model  ever 
built.  It  gives  them  an  'inventory'  of 
some  80,000  different  parts! 

"  'Down  time’  is  cut  to  the  minimum 
.  .  .  machine  life  extended  to  the  maxi¬ 
mum  .  .  .  with  the  help  of  Air  Express 
speed  and  dependability. 

"That’s  why  Caterpillar  dealers  fre¬ 
quently  tell  us  'Ship  it  Air  Express'— 
averaging  more  than  18  times  a  day!” 

Air  Express  gets  there  first— and 
often  saves  money,  too!  In  many 
weights  and  distances,  rates  are  lowest 
of  all  commercial  air  carriers! 


It  pays  to  express  yourself  clearly. 
Say  Air  Express!  Division  of  Railway 
Express  Agency. 


GETS  THERE  FIRST 

via  U.  S.  Scheduled  Airlines  . 
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Want  RMT*  Um  post  card  o«  last  pag«. 


.  V 


Midel  622-Ultra-Sen$itivi  Instruiaents 
Poruble  d-c  and  a-c  thermo  instru¬ 
ments  for  precision  measurement  of 
potentials  and  minute  currents  in  elec¬ 
tronics  or  laboratory  research. 


IMTilHEJITS 


RESEARCH 

PRODUCTION 


•  MAINTENANCE 

For  complex,  or  just  routine  measurement 
jobs,  these  and  other  specialized 
WESTON  Instruments  save  time  and 
assure  dependable  measurements.  For  in¬ 
formation  on  the  complete  line,  see  your 
local -Weston  representative,  or  write  .  .  . 
WESTON  Electrical  Instrument  Corp., 
614  Frelinghuysen  Ave.,  Newark  5,  N.  J. 


Mtial  901 

Ptrtabl*  Tilt  iRstriMieirtt 
Available  in  d-c,  Model  901 
-and  a-c.  Model  904,  sin|de 
and  multiple  ranges  of  wide 
coverage.  Excellent  scale 
readability  and  shielding. 
Accuracy  within  Vi  of  1*^ 


Sensitive  Relays 
A  line  of  sensitive  relays 
including  the  Model  705 
which  provides  positive 
operation  at  levels  as 
low  as  Vi  microampere. 
Non-chattering  mag¬ 
netic  contacts  handle 
up  to  10  watts  at  120 


JVC  Clamp  Valt-Ammeter 
(Model  633,  Type  VA-1 )  For  conven¬ 
ient  and  rapid  measurement  of  a-c 
voltage  and  current  without  breaking 
the  circuit.  Jaws  take  insulated  or  non- 
insulated  conductors  up  to  2"  diam¬ 
eter.  Safe,  rugged,  versatile.  Also  avail¬ 
able  as  a<  clamp  ammeter,  without 
voltage  ranges. 


FMtl  ani  SwitcMaari  InstrwMnts 

A  complete  line  of  instruments  in  all 
tyi^  sizes  and  ranges  required  for 
switchboard  and  panel  needs  ...  in¬ 
cluding  d-c,  a<  power  frequencies  and 
radio  frequency,  rectifier  types  and 
D.B.  meters. 


Mtdal  897  Valt-ilMHMilliaminitcr 

One  of  a  line  of  pocket-ske 
meters.  Model  697  combines 
a  selection  of  a-c  and  d<  cur¬ 
rent,  and  resistance  ran^js. 
Ideal  for  maintenance  testing 
and  many  inspection  requirc- 
ments.  M 


Model  1411  Inductronic  D-C  Amplifier 
Stable  amplifier  provides  high  degree 
of  resolution  even  at  fractional  loads. 
Reaches  steady  full  scale  deflection  in 
a  fraction  of  a  second.  Interchangeable 
plug  -  in  range  standards  for  either 
microamperes  or  millivolts. 


a  •  t 


Attcuilied 

. . .  embodying  the  newest, 
most  advanced  features 
for  every  application 


HERMETIC  has  designed  a  complete 
series  of  hermetic  seals  with  attached 
lugs  as  an  associated  line  of  the  self-lug 
tubing  seals.  This  series  is  characterized 
by  innovations  of  particular  interest  to 
design  engineers: 

•  Lugs  arm  afRxud  by  HiRMSTIC's  nuw 
positivu  method  and  are  guaranteed  ta 
be  secure. 

•  Lugs  are  available  for  every  tubular 
seal  and  bathtub  condenser  seal  cur¬ 
rently  used  In  industry, 

•  Lugs  are  available  flat  or  bent  through 
any  angle  desired;  with  pierced  holes, 
or  notched  for  wrap  around  connection. 

9  Solder-Lug  Feed-Throughs,  parts 
1 503-04-05-06,  are  also  available  In 
this  series. 


Hermetic  seal  prc 

31  South  Sixth  Street  •  Newarl 


WRITE  detailing  your 

problam  for  immodioto 
ottontion,  and  ask  for 
FRIE  copy  of  HERMETICs 
inf  ormotivo  32-pago  bro- 
churo,  tho  most  comploto 
prosontotion  over  of- 
forod  on  hormotk  sools. 


FIRST  AND  FOREMOST  IN  Ml 
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Wont  more  informotion?  Use  pest  cord  on  Imt  page. 
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IT’S  MADE  OF 


BERYLCO 


BERYLLIUM  COPPER 


Tb«  sofaty  of  a  piano,  th«  offoctivonots  of 
a  battalion,  or  tho  tuccoii  of  a  bombing 
mifdon  may  dopond  on  thii  tiny  boryllium 
coppor  port,  which  moaturoi  only  *At  inch 
In  longth —  on«>twolfth  tho  tiz«  shown  horo. 

Contacts  Ilk*  this  aro  usod  in  miniaturo 
tub*  sockots  for  radar,  communications 
and  othor  oloctronics  oquipmont.  Evory 
day  thousands  of  thoso  contacts  aro 
stampod  out  at  high  spoods  on  pro* 
grossivo  dios.* 

Tho  mon  who  dosign  our  military  oquip* 
mont  aro  woll  awaro  of  tho  old  saying 
"For  want  of  a  nail,  tho  shoo  was  lost" . . . 
and  consoquontly  tho  battlo.  Tho  spocifl- 
pations,  tho  load  and  tost  roquiromonts. 


aro  oxacting.  Contacts  must  oxcol  in 
spring  proportios,  in  rosistanco  to  both 
corrosion  and  rolaxation,  in  oloctrical  con¬ 
ductivity.  Thoy  must  not  bo  subjoct  to 
vibrational  fatiguo  and  must  withstand 
wido  variations  in  tomporaturo.  Thoro  is 
ono  motol  which  possossos  all  thoso  osson- 
tial  charactoristks  to  a  high  dogroo — 
Borylco  boryllium  coppor. 

Uniquo  proportios,  such  as  combination 
of  groat  strongth  and  oloctrical  con¬ 
ductivity,  moko  this  vorsatilo  alloy  as 
important  in  tho  manufacturo  of  poacotimo 
products  as  of  thoso  for  dofonso.  Wo  invito 
you  to  tako  advantogo,  in  your  plans  for 
tho  futuro,  of  tho  tochnical  knowlodgo 


acquirod  by  tho  world’s  largost  producor 
of  boryllium  coppor.  Writo  or  tolophono 
any  of  tho  officos  listod  bolow. 


VALUABIE  ENGINEERING  INFORMATION 

on  Borylco  boryllium  coppor  is  con- 
tainod  in  a  soriot  of  tochnical  bullotins, 
publishod  monthly.  To  rocoivo  your 
copy  roguiorly,  writo  on  your  busi- 
nott  lottorhoad. 

TOMORROW’S  PRODUCTS  ARE 
PLANNED  TODAY  WITH  ' 
BERYLCO  BERYLLIUM  COPPER 

Somplo  matmrial  avoAoUo  for  Htthtg  pvrposos 


BERYLC^ 


Now  York  •  Springfield,  Mass. 


*Oala  supplied  by  John  VoNiert  Metal  Stampings,  bic..  Queens  Village,  L  L,  N.  Y. 


THE 


BERYLLIUM  corporation 


DEPT.  9D,  READING  21  ,  PENNSYLVANIA 

Rochester,  N.Y.  e  Philadelphia  e  Cleveland  e  Dayton  •  Detroit  e  Chicago  #  Minneapolis  •  Seattle  •  San  Francisco  •  Los  Angeles 

Noproeonfoffvoa  In  pranc^perf  worM-frodo  confors 
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P  CTURE  TUBE 


with  Internal  Magnetic  Focus 


Saves  parts,  circuitry,  labor  In  set  manufacture  I 


Gives  needle-sharp  over-all  Image  I 


Permanently  pre-focussed  for  best  viewing  I 


tabs  wM  (ride)  lbs  cImb  itaellcItY  sf  m  i-m-f  tabs  rssdy  Is  taitall 


COMPARE  (Isft)  tbs  bsliy  psrts  sssdsd  fsr  s  staBSsnl 


The  ntcrnsl  ion>trsp  msgost  on  this  mndstd  tube, 
is  sn  extrs  cost  item  for  the  TV  msnafseturer  end  re* 
quires  specisl  sdjustment.  The  focus  coil  end  compli- 
csted  mounting  also  mean  extra  cost. They  take  up  space, 
add  weight,  consume  assembly  and  adjustment  time, 
rid  of  sil  three  parts  with  G.  E.'s  new  hm-f  tube! 


Now,  no  hard*to*adjust  external  ion*trap  magnet!  No 
focus  coil,  or  external  focus  magnet,  with  cumMrsome 
bracket!  Instead,  an  i-nff  tube  calls  for  just  two  parts 
when  installed,  both  of  them  compact:  (1)  a  close* 
fitting  steel  shunt  band  that  is  easily  slipp^  on  and 
(2)  a  small  centering  dcrice  to  position  the  picture. 


ON  this  79th  anniversary  year.  General  Electric 
takes  pride  in  announcing  its  picture  tube 
as  the  latest  in  a  long  series  of  significant  G>E  "firsts”. 
To  the  many  advantages  given  by  internal,  factory- 
adjusted  ion-trap  and  focus  magnets,  can  be  added 
radically  improved  design  in  important  tube  details. 
One  example  of  this  is  the  new,  precision-made 
metal  "lens”  that  greatly  narrows  the  electron  beam. 


GENERAL 


assuring  clean,  sharp  picture  definition  over  the 
entire  TV  screen  area.  Now  90*-sweep  tubes  can 
have  good  deuil  across  the  whole  face!  You  can  ex¬ 
pect  production  soon  in  21"  size.  Other  f-m-/  types 
will  be  added  rapidly.  Television  manufacturers 
and  television  designers  will  be  sent  full  informa¬ 
tion  on  request.  Tefir  Dtpmrtmtnt,  Ctntrml  EUctric 
Company,  Schonoctadj  5,  Now  York. 


ELECTRIC 


APPLICATION 


RESULT 


trade  waRK 


Oil  burner  ignition 
transformer 


High  voltage  feed  back 
into  line  is  prevented. 


Small  motors 


Arcing  of  governor 
contact  points  is 
greatly  decreased. 


®  The  unusual  characteristics  of  globar  type 
BNR  ceramic  resistors  make  them  praaical 
for  a  diverse  number  of  advantageous 
uses.  Charted  here  are  five  typical  applications 
where  these  resistors  are  being  used  to 
advantage  at  present. 


Rectifier  circuits 


Peak  voltages  are 
limited  thus  stabilizing 
circuits. 


Electronic  devices 


Successful  use  in 
voltage  control 
circuits. 


Our  Bulletin  GR-2  contains  detailed  engineer¬ 
ing  data  which  may  well  suggest  applications  in 
your  own  products.  It  will  give  you  faas  that 
will  help  you  decide  how  these  ceramic  resistors 
can  be  of  value  to  you.  Let  us  send  you  a  copy. 
Write  Dept.  E  L  87-101, 


DC  Circuits 


Solenoid  valve  coils 
are  protected. 


’Carborundum"  and  "Globar"  are  registered  trademarks  which  indicate  manufacture  by  The  Carborundum  Company,  Niagara  Falls,  N.Y 


Wont  more  ^titormation?  Use  post  cord  on  lost  page. 
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Are  you  using  this  ‘^Servo”  principle? 


This  Avien  **feedback'*  system  has 
important  advantages  for  plane- 
makers  and  engineers. 

Avien  was  among  the  first  to  use  the  servo  principle  in  the 
design  of  aircraft  gages. 

But  there’s  another  servo  principle  that  Avien  offers  to 
every  aircraft  manufacturer. 

It’s  a  “feedback”  system  that  has  provided  a  lot  of  effec¬ 
tive  answers  to  aviation’s  most  complex  problems. 

This  scheme  is  basically  simple.  Once  handed  the  prob¬ 
lem,  Avien  tailor-makes  gages  for  the  aircraft.  Avien 
engineers  follow  through  all  the  way,  from  drawing  board 
inspiration  to  instrument  panel  installation. 

But  after  installation  is  completed,  Avien’s  job  continues. 
Avien  field  engineers  constantly  check  and  test  the  gages 
in  service— and  feed  back  information  to  design  headquarters. 

This  “closed-loop”  operation  has  aided  Avien  in  the  per¬ 
fection  of  some  remarkable  products. 

We’ve  designed  Cylinder  Head  Temperature  Indicators 
and  Jet  Tailpipe  Thermometers  that  use  the  servo  principle. 
Result:  longer  scale  gages,  unaffected  by  lead  characteristics. 


* 

We’ve  designed  a  Jet  Engine  Thrxistmeter  that  computes 
gross  thrust  from  measurement  of  tailpipe  pressures  and 
ambient  pressures. 

We’ve  made  over  fifty  fuel  gages  that  measure  fuel  quan¬ 
tity  by  weight,  eliminating  moving  parts  in  the  fuel  tank. 

Every  month,  Avien  produces  over  10,000  major  instru¬ 
ment  components  for  the  aviation  industry. 

Right  now,  we  have  two  goals. 

First,  we’re  going  to  keep  on  solving  the  toughest  instru¬ 
mentation  problems  in  the  industry.  If  you  think  you’ve 
got  them,  call  lu. 

Second,  we’re  going  to  keep  on  adding  the  best  engineers 
in  the  business.  If  you  think  you’re  one  of  them,  send  your 
detailed  resume  to  Department  E. 


/^t/Fe/v  , 


AVIATION  KNQINKANIMQ  CONPONATION 

34-56  58th  STREET,  WOODSIDE,  L.  /.,  NEW  YORK 
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they  look  for 

PRODUCTS 


FIRST  in  the  a! 

.. . 

GUIDE  V 

.  ,  ■' 

,  ^ 
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FOR  THE  REASONS  WHY  IT’S  THE  ADVERTISER’S  BEST  BUY 


i 


ESSENTIALS  THAT  MAKE  THE 

electronics  buyers'  guide 

ONE  ^ 'M 


1.  ACCURACY 


2.  NEW  PRODUCTS 


3.  COMPLETENESS 


1.  ACCURACY... 

The  year-’round  staff  of  the  EXECTRONICS  BUYERS*  GUIDE  has  had  years  of 
experience  in  compiling  and  verifying,  products.  Fully  aware  of  the  rapid  changes 
that  are  taking  place  in  the  electronic  field,  the  staff  starts  from  scratch  each  year. 
Questionnaires  are  sent  to  every  manufacturer.  When  they  are  returned,  they  are 
checked  —  and  double  checked.  Nothing  is  taken  for  granted  in  relation  to  products, 
terminologies  and  new  classifications.  A  manufacturer’s  product  will  not  be  in¬ 
cluded  in  the  **CUIDE”  until  evidence  is  supplied  that  they  are  manufactured 
and  available.  It  is  this  careful  research  in  which  no  detail  is  overlooked,  that 
provides  users  with  a  GUIDE  that  is  the  only  accurate  and  reliable  product  source 
available  in  the  electronic  field. 


2.  NEW  PRODUCTS. . . 

Electronics  is  a  fast  moving  science-industry.  The  experiments  of  yesterday 
become  the  realities  of  today.  Thus  it  becomes  vitally  important  that  all  new 
products  are  included  to  keep  listings  ...  not  only  up-to-date,  but  up-to-the-minute. 
A  continuing  search  is  made  of  all  sources  for  new  products  and  new  terminologies. 
This  search  is  a  year  ’round  job.  Every  possible  method  is  employed,  including 
direct  contact  with  industry  through  our  sales  and  field  representatives.  The  result 
of  this  painstaking  search  makes  the  “GUIDE”  the  only  book  that  provides  com¬ 
plete  up-to-the-minute  information. 


3.  COMPLETENESS. .  . 

By  completeness  is  meant  that  ALL  essential  product  information  is  provided. 
This  includes:  Complete  listing  of  all  manufacturers  and  their  products  — not  just 
a  token  listing.  Correctness  and  completeness  of  addresses.  Sufficient  cross  indexing 
to  locate  any  product  regardless  of  terminology.  And,  most  important,  the  format 
of  the  “GUIDE”  provides,  in  one  complete  listing,  a  simple  method  of  locating 
products.  In  addition  to  these  important  details,  the  “GUIDE”  has  trade  name 

Sand  dUlributor  listings.  These  are  the  factors  of  completeness  —  these  are  the 
essentm  things  that  have  made  the  “GUIDE”  the  “breadboard  blue  book”  for 
every  technician  or  purchaser  in  the  field. 


These  3  essential  features  |i 
Electronic  Buyers'  Guide 
industry  in  the  exactlM  mann^l 
it  requires.  It  is  these  |||ee  esseiu 
that  hove  edrned  for  iH  "Guide” 
wide  reputotion.  Its  use 

its  universal  acceptonce.  They  ore 
reasons  why ... 


IS  THE  ADVERTISERS  BEST  BUYI 


GUIDE’ 
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BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT.  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Main  tuning  rondenier  of  the  R-366/TRRS  radio 
receiver  with  front  dial  and  dial  lock  in  place. 
Courteay  Btpey  Mfg.  Co.,  New  York 


Dial  Lock  ditaMembled  to  thow  bronze  and  brau 
ports.  Courtesy  Espey  Mfg.  Co.,  New  York 


Precision  Toning  Accompiished  bY 
Using  Bronze  and  Brass  Parts 


An  important  feature  which  receives 
careful  consideration  when  designing 
a  communications  receiver  is  the 
mechanical  tuning  system.  A  military 
receiver  must  be  able  to  accurately 
separate  and  hold  the  signal  it  is  re¬ 
ceiving  even  under  adverse  conditions 
when  the  receiver  may  be  constantly 
jolted  or  vibrated. 

Maehcmieal  Baadspread 

The  R-366/TRR5  radio  receiver 
specially  designed  for  the  United 
States  Marine  Corps  as  a  communica¬ 
tions  and  morale  receiver  is  equipped 
with  a  geared  tuning  drive  and  special 
dial  locking  device.  By  using  a  series 
of  accurately  machined  brass  gears 
(alloy  63,  66%  copper,  1.1%  lead,  re¬ 
mainder  zinc),  a  reduction  ratio  of 


10:1  is  obtained,  assuring  smooth  tun¬ 
ing  and  easy  separation  of  signals. 
Spring  loading  the  split  gear  sections 
eliminates  back  lash  when  tuning.  The 
gear  mechanism  also  drives  the  main 
tuning  condenser  shaft  (free-machin¬ 
ing  brass  rod)  which  in  turn  rotates 
the  four  gang  set  of  rotor  plates.  An 
automatic  stop  at  each  end  of  the  dial 
travel  protects  the  condenser  plates 
from  damage.  These  plates  are  blanked 
from  high  brass  (approx.  66%  copper, 
balance  zinc)  annealed  and  then  silver- 
plated  to  increase  resistance  to  cor¬ 
rosion.  -dJU, 

Dial  Leek  Anokii^'^ 

When  the  desired  station  is  located, 
the  condenser  can  be  held  in  place  with 
a  special  dial  lock. 

Many  different  types  of  dial  locks 


The  illustrated  dial  lock  prevents 
this  movement  by  simultaneously  ex¬ 
erting  pressure  on  four  sides  of  the 
tuning  knob.  When  the  dial  lock  knob 
is  rotated,  four  heat  treated  beryllium 
copper  springs  mounted  on  a  brass 
plate  tighten  against  the  edges  of  a 
braking  plate  fastened  to  the  main 
tuning  knob. 

The  disassembled  illustration  of  the 
dial  lock  shows  the  various  £rass  and 
bronze  parts  used  in  the  assembly.  All 
high  brass  parts  are  nickel  plated  to 
increase  resistance  to  corrosion.  The 
dial  lock  knob  is  a  machined  bronze 
casting.  The  beryllium  copper  springs 
insure  high  resistance  to  fatigue  and  a 
tilling  grip  to  prevent  slipping. 

^^^MIlgBridgeport  Service 

>  use  of  the  cdFrect  alloy  and 

4P^r  is  most  important  in  precision 
fabrication,  jj^^^'i^elp  on  your  metal 
problems,  ccgatSEi  the  nearest  Bridge¬ 
port  office.  (9420) 


Wont  mort  information?  Uto  post  cord  on  lost  page. 
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Main  tuninc  dial 
showing  location 
of  the  dial  lock 
assembly.  (Cour¬ 
tesy  Espey  Mfg. 
Co..  New  York 


have  been  designed  but- most  all  have 
one  fault  in  common.  As  they  are 
tightened,  they  exert  pressure  against 
one  side  of  the  dial  or  knob,  causing  a 
slight  movement  and  consequent  de¬ 
tuning  of  the  receiver. 


4 


> 


YOUR  FILTER  NETWORK 
PRCffiLEMS  •  •  •  Solved  in  Jigtime 

Selecting  the  proper  filter  network  component  for  a  critical  electronic 
application  ia  not  exactly  comparable  to  fitting  a  piece  to  a  puzzle.  In  filter 
networks  the  criteria  are  not  quite  as  superficial  as  proper  size,  shape,  etc. 
Even  compliance  with  attenuation  requirements  is  not  usually  sufficient.  There 
are  a  multitude  of  hidden  factors  in  the  manufacture  of  an  audio  filter  that 
go  much  deeper  than  these  qualifications. 

Here  in  Burnell  &  Co.  we  concern  ourselves  with  all  the  phases  in 
the  design  of  a  filter  of  superior  quality.  To  maintain  our  high  standard  we 
manufacture  our  toroids  with  the  most  modern  facilities  and  quality  con¬ 
trolled  methods.  The  capacitor  components  employed  are  either  the  finest 
silver  mica  type  or  are  wound  with  plastic  dielectric  material  employing  no 
impregnants  that  may  affect  the  life  or  long  term  stability.  All  other  com¬ 
ponents  are  just  as  carefully  selected  and  controlled. 

This  policy  of  incorporating  only  the  best  ingredients  coupled  with 
our  advanced  design  method  insure  our  customers  that  not  only  will  our 
filters  meet  the  basic  requirements  but  that  they  will  also  maintain  all  of  their 
characteristics  under  all  the  service  conditiora  of  equipment  in  which  they 
are  used. 


Si  CcuKfiofu^ 


YONKERS  2.  NEW  YORK 

.i|.f  i  •»  'I 


EXCLMIK  MANIFftCnilEIIS  OF  COMIIIIICATIOn  OnWOM  COMFONEim 


ELECTRONICS  — April,  1953 


Wost  siort  infMSMtios?  Um  post  card  m  loft  pope. 


1 


112 


Want  mort  inforiMtioa?  Utt  pott  car4  m  lad  pat«. 


April,  1953  —  ELECTRONICS 


40-VOLT-AMPERE  irloUSTRiAL 


AMPUSTAT  oper-  4()0-CYClE  PLUO-IN  AMPLISTAT  is  a  j^sh-piill  output  DC  linear  amplifier 

ates  directly  from  llS-volt,  60-cycle  power  supply.  with  three  separate  input  windings.  Tube-type  base  simplifies  mounting. 


New  line  of  G-E  Amplistats  now  available 
for  high-gain  DC  amplification  circuits 


The  Amplistats  (self-saturating  magnetic  amplifiers)  illustrated  here  are 
typical  of  the  units  General  Electric  is  now  producing.  Ten  ratings 
have  been  designed  to  extend  application  to  a  wide  variety  of  circuits. 
There  are  two  models  in  the  1-volt-ampere  range,  one  model  in  the 
40-volt-ampere  range,  and  two  models  for  use  with  400-cycle  input 
current. 

An  E<lueational-Laboratory  unit  (40-volt-ampere)  and  a  400-cyele 
hermetically  sealed  unit  are  also  a^ailable.  New  ratings  of  25-volt- 
amp«*res,  125-volt-ampere8,  and  600-volt-amperes  will  go  into  pro¬ 
duction  in  the  near  future. 

General  Electric’s  expanded  line  of  Amplistats  offers  you  many 
advantages  in  the  design  of  control  and  instrumentation  systems 
which  require  high-gain  DC  amplification  of  small  signal  sources. 
Combining  amplifying  and  rectifying  elements  in  a  packaged  unit,  G-Fl 
Amplistats  give  you  instant  starting,  low  power  consumption,  long  life, 
electrical  signal  isolation,  and  rugged  durability  where  moderate  shock 
or  vibration  might  occur.  Thev  are  simple  and  convenient  to  mount, 
and  are  often  lighter  in  weight  than  other  types  of  amplifiers. 

G-E  engineers  are  ready  to  assist  you  in  developing  complete 
amplification  systems  around  these  units  or  in  designing  units  for 
specific  applications.  Mail  coupon  below  for  more  information  on 
(i.E.*s  new  Amplistat  line.  General  Electric  Co.,  Schenectady  5,  N.  Y. 


ONE-VOLT-AMPERE  AMPLISTAT  is  compact  (two- 
inch  cube),  mounts  in  standard  octal  socket  for 
convenient  connection  and  easy  circuit  testing. 


General  Electric  Company 
Sectioa  411-110 
Schenectady  5,  N.  Y. 

Neate  tend  without  charge  bulletin  GEA-5950  on  GJ.*t  new  Ampllttot  line. 
□  For  immediate  project.  □  For  reference  only. 


STATE 


GENERAL 


ELECTRIC 


EDUCATIONAL-LABORATORY  AMPUSTAT  (Uk 

volt-amperes)  has  multiple  input  for  flexibility.  Dia¬ 
gram  molded  into  panel  allows  easy  demonstration. 
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I-T-E  precision  wire-wound  resistors  can  be 
speciaiiy  engineered  to  your  requirements 


New  electronic  equipment  designs  often 
require  special  types  of  precision  wire- 
wound  resistors.  A  wide  rang^  of  special 
types  and  ratings,  built  to  exact  cus¬ 
tomer  specifications,  is  being  produced 
by  1-T-E  in  quantity. 


Expanded  I-T-E  design  and  engi¬ 
neering  facilities,  and  advanced  produc¬ 
tion  and  testing  techniques,  are  all  com¬ 
bined  to  provide  individually  tested 
units  guaranteed  to  perform  within 
narrowly  defined  limits. 


Here’s  what  l-T*E  offers  you: 


SIZE 

Resistance  values  up  to  500,000  ohms  can 
be  produced  in  a  body  as  small  as  1 .4"  long 
X  OD — with  emphasis  on  close  accu¬ 

racy,  low  temperature-coefficient,  and  high 
stability. 

I-T-E  also  produces  multiple-tapped 
units  in  cylindrical  and  card  forms — or  in 
any  required  special  form.  Number  and 
spacing  of  taps  are  available  to  specification. 

RESISTANCE 

Special  resistors  are  obtainable  in  toler¬ 
ances  down  to  ±  0.05%.  I-T-E  units  sur¬ 
pass  MIL-R-93A  specifications. 

Tiny  plastic  bobbins  are  used  to  obtain 
higher  resistance  values  than  ceramic-core 
resistors  in  the  same  size  body. 

Matched  pairs  can  be  supplied  in  any 
ratio — with  ratio  tolerance  to  within 
±  0.05%.  (Unity  ratio  to  within  ±  0.005%.) 


FREQUENCY 

Proper  selection  of  wire  and  balanced  wind¬ 
ing  techniques  limit  reactance  within  nar¬ 
row  ranges. 

TEMPERATURE  COEFFICIENT 

I-T-E  selects  low  temperature-coefficient 
resistance  wire.  Test  procedures  determine 
temperature  coefficient  of  a  precision  wire- 
wound  resistor  to  within  ±  2  parts/ 
million /degree  C.  In  matched  pairs,  TC 
of  one  resistor  can  be  matched  to  TC  of  the 
other  within  ±  5  parts/million /degree  C. 

Rigid  testing  of  each  resistor  makes  it 
possible  to  guarantee  TC  of  an  entire  lot. 

STABILITY 

Accelerated  aging  of  finished  resistors  ob¬ 
tains  stability  as  low  as  0.005%.  Hermetic 
sealing  protects  against  the  destructive 
effects  of  salt  water  immersion  and 
high  humidity. 


WHAT  ARE  YOUR  REQUIREMENTS  T 

I-T-E  engineering  and  production  facilities  offer  you 
much  more  than  a  standard  line  of  precision  wire- 
wound  resistors  and  other  wire- wound  components. 
If  your  problem  is  special,  write  us  outlining  your 
requirements.  Resistor  Division,  I-T-E  Circuit  Breaker 
Co.,  1924  Hamilton  St.,  Philadelphia  30,  Pa. 


PRECISION  WIRE-WOUND  RESISTORS 
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How  Carboloy  permanent  magnets 


Products  work  better,  weigh  less,  cost  less  to  build 


Throw  away  that  electro-magnetic  source  of  parts.  Even  in  small  sizes,  it  is  powerful.  That 

energy!  Replace  it  with  a  Carboloy  permanent  means  product  design  is  simplified  .  .  .  size  and 

magnet!  weight  substantially  reduced.  A  Carboloy  per- 

Hundreds  of  manufacturers  in  the  field  of  manent  magnet  costs  nothing  to  operate,  never 
communications  equipment  have  taken  this  needs  maintenance.  Result?  More  savings,  more 
sound  advice  .  .  .  and  make  better  performing  product  dependability. 

products  for  less  money  as  a  result.  .  n  i  i 

Why  not  call  a  Carboloy  magnet  engineer 
Here's  why:  A  Carboloy  permanent  magnet  is  soon?  Find  out  just  where  and  how  a  magnet 

a  simple  package  of  stored  energy  that  will  assembly  can  help  you  ...  and  get  an  expert, 

never  fail.  When  it  replaces  a  wound  coil  in  a  helpful  assist  in  magnet  design  and  application, 

circuit,  it  is  usually  a  smaller  assembly,  with 

current  losses  eliminated.  For  unlike  a  coil,  a  High-quality,  low  cost  Carboloy  Permanent  mag- 

magnet  generates  np  current-wasting  heat;  its  nets  are  available  in  all  sizes,  all  shapes  -  cast 

field  strength  always  remains  steady.  or  sintered  to  your  specifications.  Mail  coupon 

Fabrication  costs  go  down  because  the  mag-  for  free  Magnet  Design  Manual  and  Standard 
net  eliminates  the  coil,  wires  and  operating  Stock  Catalog. 


HEARING  AIDS -Here  is  an 
outstanding  advance  in  hearing 
aids— a  new  all-transistor,  all- 
magnetic  “Radioear”  developed 
by  E.  A.  Myers  &  Sons,  Inc., 
Pittsburgh.  Carboloy  perma¬ 
nent  magnets  are  used  in  the 
magnetic  receiver  and  mag¬ 
netic  microphone— both  newly 
designed,  high-efficiency,  high- 
output  units  made  especially 
for  use  in  the  all-transistor 
“Radioear.” 

Magnets  have  eliminated 
hearing  aid  failure  caused  by 
severe  conditions  of  heat  and 
humidity  encoimtered  in  use, 
and  make  it  possible  to  match 
the  impedance  of  the  transistor 
amplifier  without  the  use  of  an 
input  transformer  as  required 
for  crystal-type  microphones. 
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FREE  CATALOG  AND  MANUAL 


TRANSMITTER  RECEIVERS -Huge 
communication  links  like  these  rely 
on  Carboloy  permanent  magnets 
for  trouble-free  performance. 


WALKIE-TALKIES -Size  and  weight 
are  highly  vital  here.  Carboloy  per¬ 
manent  magnets  in  these  speakers 
help  to  reduce  both  considerably. 


FIELD  TELEPHONES  -  In  receivers, 
Carboloy  magnets  help  step  up 
clarity,  cut  down  size  and  weight, 
and  reduce  power  requirements. 


16  OUTSTANDING  ADVANTAGES 
OF  CARBOLOY  PERMANENT  MAGNETS 


•  Powerful  —  and  power  it 
constant 

e  Combine  electrical  and  me¬ 
chanical  features  —  transform 
electrical  energy  into  mechani¬ 
cal  motion;  mechanical  motion 
into  electrical  energy 
e  No  power  failures 

e  Resist  moisture  —  no  coils  to 
collect  dampness 

e  Give  uninterrupted  operation 
e  Create  savings  —  often  elimi¬ 
nate  costly,  power-supplying 
parts 

e  Simple  —  no  operating  parts 
e  Reduce  weight,  product  size 

e  Supply  a  permanent  source  of 
energy 


e  Cool  —  generate  no  heat 
e  Require  no  electrical  energy 
e  Cost  nothing  to  operate 

e  Eliminate  coils,  windings, 
wiring,  etc. 

e  Need  no  mointenonce— no  coils 
to  burn  out,  no  slip  rings  to 
clean  or  replace,  etc. 

e  Simplify  mechanical  assemblies 
—  exert  strong  tractive  force 
for  holding,  lifting  and  sepa¬ 
rating  devices  that  eliminates 
component  parts,  makes  prod¬ 
uct  design  and  fabrication 
simple 

e  Save  space  —  great  magnetic 
strength  in  small  sizes 


RADIO,  TV  SPEAKERS -In  these 
speakers,  current  passes  through 
the  voice  coil  which  is  the  magnetic 
field  set  up  by  the  Carboloy  perma¬ 
nent  magnets.  The  uniformity  and 
strength  of  the  magnets  help  pro¬ 
duce  truer  tone. 


CARBOLOY 


Carboloy  Department  of  General  Electric  Company 
1 1 139  E.  8  Mile  Street,  Detroit  32,  Michigan 

Send  me,  at  no  cost  or  obligation,  copies  of  Permanent  Magnet 
Design  Manual  PM-101  and  Standard  Stock  Catalog  PM-100. 


OKI*AnTMCNT  OF  OBNKRAk  CkKCTniC  COMPANY 
11139  E.  •  Mile  Street,  Detroit  32.  Michigan 


Plants  at  Detroit,  Michigan;  Edmore,  Michigan; 
and  Schenectady,  New  York 


.posmoH. 


NAME. 


COMPANY. 


'Xerbeley"  is  the  registered  trademark  of  the  Carboloy 
Deportmont  of  Ooneral  Electric  Company 


ZONE. 


Woet  nors  isforsMtiee?  Um  post  cord  ee  lest  pegs. 
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Flaw  finder  switches  to 

AXIOHM  RESISTORS 


Sperry  Reflectoscope, 
made  by  Sperry  Products,  Inc., 
Danbury.  Conn. 


Q 

wardleonarc 

u 


The  Sperry  ultrasonic  Reflectoscope,  a 
compact,  portable  unit  designed  for  on- 
the-job  inspection,  “listens”  for  defects 
through  as  much  as  thirty  solid  feet  of 
aluminum  and  even  greater  thicknesses  in 
steel  and  other  materials. 

Many  of  the  circuits  in  this  highly  sensi¬ 
tive  electronic  instrument  now  include 
Ward  Leonard  Axiohm  Resistors.  Sperry’s 
design  engineers  gave  three  reasons  for 
specifying  this  ruggedly  built,  self -mount¬ 
ing,  miniature  resistor. 

•  strongtr  cmchoroge  of  th«  axial  lead 

•  smaller  sixe 

•  full  watt  rating  at  high  resistance  values 


AXIOHM  niSISTORS  of  the  vitreous 
enamel  wire-wound  power  type  are  de¬ 
signed  for  use  by  the  electronic  and 
allied  industries.  These  newly  devel¬ 
oped  miniature  resistors  are  self-sup¬ 
porting  by  their  own  wire  leads  which 
are  hot  tin-dipped  for  ease  of  soldering. 
They  are  available  in  conservatively 
rated  5  and  10  watt  sizes.  Write  for 
Axiohm  resistor  buUetin. 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK  ' 

^^€4uJtC/~  E  Slftce  IS92. 
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WARD  LEONARD 

makes 
19  distinct 
inspections 
and  tests 
on  every 
Yitrohm 
resistor 

Measurement  of  outer  diam* 
eter  and  concentricity  of 
ceramic  cores  are  but  two  of 
the  19  checks  made  on  every 
Axiohm  resistor. 


In  the  Axiohm,  as  in  every  stock  and  made- 
to-order  resistor.  Ward  Leonard  gives  this 
same  careful  attention  to  the  details  that  re¬ 
sult  in  long-life  service  even  under  the  most 
adverse  conditions. 

Every  resistor  component  is  matched  with 
respect  to  thermal  expansion.  Ward  Leonard 
resistor  cores,  Vitrohm  enamel,  terminals, 
junctions,  even  resistance  wire,  are  result- 
engineered  for  accuracy  and  uniformity. 


Whether  your  product  is  a  delicate  elec¬ 
tronic  device  like  the  Reflectoscope  or  a 
heavy-duty  industrial  machine,  you  need  an 
electrical  control  you  can  count  on.  Ward 
Leonard  has  the  productive  facilities  and  the 
technical  know-how  to  meet  your  every  re¬ 
sistor  need.  Let  Ward  Leonard’s  engineering 
department  help  you  select  the  right  one. 
Ward  Leonard  Electric  Company,  31  South 
Street,  Mt.  Vernon,  New  York. 


Ward  Leonard's  com 
'  plete  enginf^rirtg  texf 
i^ook)  "Hondbook  of 
Power  Resistors/' 
per  copy. 
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variable  distance  ' 
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variable  pressure  ! 
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#er  o  ilghi  fli 
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IV^anufacturers  are  assured  of  tightly-closed  doors  and  panels,  with 
gaskets  tightly  compressed,  by  using  Southco  Adjustable  Pawl  Fasteners. 
Variations  in  thickness  at  point  of  fastener  contact,  whether  in  heavy 
castings  or  light  metal  frames,  do  not  affect  either  the  fit  or  the  simple 
fastener  installation  procedure. 

Adjustment  is  made  automatically  every  time  the  knob  of  a  Southco 
Fastener  is  turned.  Only  one  size  is  stocked  for  use  on  various  panel 
thicknesses,  but  every  fastener  fits.  * 

For  complete  data  on  Southco  Adjustable  Pawl  Fasteners,  write  to 
Southco  Div.,  South  Chester  Corp.,  1417  Finance  Bldg.,  Phila.  2,  Pa. 

Important  for  military  contractors!  Prompt  deliveries 
now  possible. 


PAWL  •  f  CRIW  AND  SPRINO  * 
DRIVI  RIVETS  •  ANCHOR  NUTS  • 
ENOINIERED  SPECIALTIES 


OFFICES  IN  PRINCIPAL  CITIES 


WHIRIVER  TWO  OR  MORE  PARTS  ARE  FASTENED  TOOETHERj  STANDARD  AND  SPECIAL  DESIGNS  FOR  IMPROVED  PERFORMANCE  AND  LOWER  PRODUCTION  COSTS 
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Specifically  designed  and  built  to  performance 

standards  far  beyond  present  concepts  of 
potentiometer  design,  cangpot 
Instrument-Quality  potentiometers  are  ready 

to  solve  multiple  potentiometer  problems. 

Rugged,  aluminum-housed  units  with  low 

torque,  high  performance,  and  long-life 
accuracy,  cangpots  are  presented  in  two 
sizes  to  fill  all  requirements,  gangpot  extras 

include  solid,  stainless  steel  shafts,  toroidally 
wound  coils  for  up  to  360*  windings,  shielded 
ball  bearings,  syncro  or  screw  type  mounting, 

and  adaptability  to  non-linear  functional 
windings.  Built  without  any  bulky  external  bolts, 
clamps  or  rings,  the  gangpots  lend  themselves 
to  an  unsurpassed  versatility  of  design  applications. 


MOMi  Mt 


acciiral*.  A  »NoB»r  ¥w*i«« 
ol  Hm  OANOROT  wIMwwI  tW  plMtine  f«al«r*. 

1  oIwmIiimi  IwiMiiiBj 

300  70,000  ekMt  p*r  mcHmi  I  A 

ncrtoiwi  b«Ay  iMieHi  iJT  m«x.i  AmI  MMnliiigi 
RMMr  er  mii  tlwf  wiNAiiif*  up  lo  360* 


SPICIPICATIONS 

RMrANOi  500  to  TOJXO  ohms/stctioii  (dbS^Q. 
ui— iTi  ±0.59S  of  toM  mManoe. 
pow  BASWi  2  HAMS  per  section  at  -t-25*C  awtoewt 
MCSMCM  coMTAcr  Aiieui  354*  standard  (Any 
windinc  up  to  360*  on  ordar),  with  the  brash  non  •  shortinf. 
aaaMMKAi  mapt  net aisomi  360*  contineoiis. 
soMM  Starting :  less  than  0.6  OL-i A  for  a  6-section  wiit 
mmmuamm  nAswsei  Operatiag  range  from  >-54*C  to 
•|-n*C  ambienL 

ACOAsnAsioMi  WM  function  during  acceleration  of  506, 
applied  along  any  ash. 
wmmm  1  ox.  per  saction. 

Par  aMdMeoNoMt  af  tSaadord  rpacfftcoMom, 
pS0&§0  farvord  ragidfaaiaati. 


For  catalog  and  engineering  data 
on  these  and  other 

fine  instruments  write: 


Want  marc  iRformolraii?  Um  post  card  aa  la«t  paga. 
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Increase  Tube  Reliability  with’ 

VACUUM-CAST  METALS 


Vacuum -melting  removes  gases  and  oxide  inclusions  from  metals  . . .  makes 
them  less  porous,  so  they  won’t  absorb  or  emit  gases. 

Used  in  tubes,  vacuum>cast  metals  won't  leak  or  continue  to  out-gas  to 
spoil  vacuums.  They  are  being  used  to  reduce  pump-down  time  . . .  increase 
tube  reliability  . . .  and  shelf  life. 

Commercial  quantities  of  ferrous  and  non-ferrous  metals  and  alloys  are 
now  being  vacuum-cast  at  pressures  as  low  as  one  millionth  pan  of  atmospheric 
by  Vacuum  Metals  Corporation.  Available  in  either  billet  or  fabricated  forms. 
Write  for  more  information. 


VACUUM-MELTED  METALS 
AVAILAILE  FROM  VMC: 

Cuprovac®  (Electronic- 
grade  Copper) 

Nivac  Series®  (Nickel 
and  Alloys) 

Ferrovac®  52100 
Ferrovac®  4340 

Other  mculf  or  alloys 
▼acuum-cast  to  customer 
specificatioos. 


HlOH  rURITV  MtTAlS 
HIGH  VACUUM  CASTINO 
SMCIAl  AUOVS 
or  (Oes  Free)  MITAIS 


VACUUM  METALS  CORPORATION 

Subsidiary  of  National  Research  Corporation 
70  MEMORIAL  DRIVE.  CAMIRIDGE  42,  MASSACHUSEHS 


Want  mere  informotiea?  Use  pest  cord  ea  lost  page. 
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A  High 

VACUUM 

FURNACE 

for  the 

ELECTRONIC 

INDUSTRY 

For  Producing: 

Germanium  *  Silicon 
Degassed  Tube  Parts 
Vacuum  melted  tube  materials 
A  versatile  and  valuable 
production  tool. 

for  Research 

and  Development: 
Complete  flexibility  for  almost 
any  purpose. 

There  is  now  available  a  single  furnace 
that  does  away  with  the  need  to  pur¬ 
chase  equipment  for  each  phase  of  your 
high-vacuum,  high -temperature  work. 
Because  of  its  modest  price,  it  will  fall 
within  the  budget  of  most  laboratories. 

With  this  new  furnace  you  can  melt 
and  solidify  —  melt  and  pour  —  add  to 
the  melt  —  stir  —  look  into  the  hot 
zone  —  measure  hot  zone  temperatures 

—  introduce  controlled  atmospheres 

—  degas  —  heat  treat.  It’s  a  complete, 
versatile  unit,  capable  of  handling  the 
widest  variety  of  metallurgical  research 
work.  Write  today. 


FEATURES 


•  Ultimate  vacuum  of  less  than 
5  X  10-^  mm.  Hg. 

•  Working  temperatures  up  to 
2000^  C. 

•  Temperature  controllable 
within  5°  C. 

•  Hot  zone  reaches  tempera¬ 
ture  within  two  minutes. 

•  No  refractories  used  in  hot 
zone. 

•  4'  purifying  type  diffusion 
pump  insures  high  capacity 
for  out-gassing. 


•  Utilizes  single  turn  low  volt¬ 
age  resistance  element  of 
tungsten  2V4'  dia.  x  3*  high. 

•  Optional  heating  elements  of 
larger  size  are  available. 

•  Integral  power  supply  for 
furnace. 

•  Manual  temperature  control. 
(Automatic  control  optional.) 

•  Thermocouple  vacuum  gage 
is  standard  equipment.  Other 
gages  are  available. 


INOUSTRIAL  RtStARCH  •  RROCSSS 
DIVILOPHINT  .  MI6H  VACUUM 
fNSINlIRINS  AND  EOUIPMfNT 


HITALLURSV  •  DCHTDRATION 
OISTILl.AriON 

eOATIHS  .  APPI,I(0  PHTtICS 


National  Research  Corporation 

EQUIPMENT  DIVISION 

Sevtn/y  Mmorial  Drive,  Cambridge,  Massachusetts 
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reason,  we'll  continue — doing  the  best  we  know 
how — thankful  for  the  trust  that  important 
companies  have  placed  in  us. 


Existing  designs 
cover  a  wide 
range  types 
frequen* 
ciet.  Filters  meet 
military  specifi* 
cations  can 
be  offered  in  min- 
iaturized  versions.  A 
typical  filter  is  shown. 

C.  A.  C.  filter  design  engi¬ 
neers  will  convert  your  specifications  to 
production  deliveriMwith  minimum  delay 


writ#  for  this  catalog 


MCKMAN  AAHLS.  MISSOURI 


Wont  mort  inforimilioiit  Um  post  card  on  lost  pog*. 
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TAYLOB  Commercial  Grade  Vulcanised  Fibre 

k  tough,  li^twdi^t,  abrasion  reaktant .  .  . 
excellent  bending,  punching,  stamping  and  forming  . . 
resistant  to  organic  solvents,  oil  and  gasoline  . . . 
has  excelloit  electrical  characteristics. 


Jfiint  to  make  something  of  it  f 


Make  it  into  insulating  plates,  upset  washers,  sure  barriers, 
terminal  blocks,  switch  and  appliance  insulation,  cases, 
face  plates  for  golf  clubs  ...  or  any  other  electrical 
or  mechanical  component  that  can  benefit  from  the  unique 
properties  of  thk  versatile  material. 

Make  it  in  red,  gray,  black,  or  special  colors. 

Make  it  from  sheets  or  rolls  with  these  specifications: 


PwmMmi  T«  S/|«*  iMck 
M'aSO' 

R«a  WMrtii  SS*  tar  SMwmm*  •! 

.OOS*  Sir*«slt  MUf, 
C«aa*»S/l7fwlMdiI 
MMM  •!  MS'Swvsfh 
.0*0'. 


(if  Sta  14000  sal  Mill. 

(0«tawlaa)  11000  pal  mIn. 

TaiiaNa  MransNi 
(La«i*0wlaa)  XSOO  pal  aata. 

(OMaawlaa)  SSOO  pal  ailii. 

CaMpraaalva  lliaa^ 

(Statarlaa)  10000  pal  mIn. 

IbmI  taipMl  StraNfSi 
(lamSiwIaa)  l.S  n.>lka./liicii 

(Ctaaawlaa)  1.*  ta.-iha./taali 


Make  it  from  turned  rods.  Diameters  from  1  8*  to  1'  with 
ground  or  buffed  finish. 

Make  it  easy  for  yourself  when  you’re  buying  vulcanized  fibre. 
Call  your  Taylor  engineer  ...  he  will  be  glad  to  work  with  you 
help  select  the  correct  grades  to  fit  your  needs 
— Commercial,  Bone,  Super  White,  Abrasive  and  Built-up. 

Also  ask  him  for  samples  of  Taylor  Laminated  Plastics  .  .  . 
Phenol,  Silicone  and  Melamine  Laminates  .  .  . 
suited  for  a  variety  of  your  product  requirements. 

Taylor  Fibre  Company,  Norriatown,  Pennsylvania  —  La  Verne,  Calif. 


TAYLOR 

Lamttt*t«<l  Plaities 
Vvteasizsd  ftbra 


Woat  IBM*  iaformotioa?  Us*  pMt  card  on  Imt  pog«. 
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the  lid’s  off! 


t  electrical  insulation  made  with 

DOW  CORNING  SILICONE  RESINS 

give  you  unequoled  freedom  in  design,  still  more 
power  per  pound,  even  longer  life  and 
greater  reliability 


CORTING  VARNISH 

Dow  Corning  Silicon#  Varnish  994 
has  over  100  times  the  thermal  life  of  the  best 
organic  varnishes;  over  3  times  the  life  of  earlier 
silicone  varnishes. 


IMPREMATINe  VARNISH 

Dow  Corning  Silicone  Varnish  997 
bakes  without  bubbling  at  300**  to  400° F; 
cuts  processing  time  to  1  /4  to  1  /7  the  time 
required  fot  earlier  silicone 
impregnating  varnishes. 


1)  il  l‘■' 


Dow  Corning  Silicone  Resin  2105 
Makes  it  possible  to  produce  silicone>glass 
laminates  with  over  100  timet 
the  dielectric  life  of  the  best  silicone 
laminates  previously  available. 


Metfric  modilnes  built  witb_Cwitif4 
(ssd  icspregnoted  with 
SS^pne  re^ts  hove  10  ^ 
ag^  os  much  pow4#^m^^d|lK 
equipment  built  with 
materials.  That  hot 
during  the  past  eight 
by  performance  of  thousands  of  it 


New  SJIIcone  Resfns  invented 


itmui  bo 

jgy  Corf 


scientisls  and  engineers  have  sevitin  i 
dielectric  life  of  the  originol  silicone  resins  at 
temperotures.  That  means  that  electrical  «|idpme 
insutoled  with  the  new  silicones  will  last  even  longer; 
give  you  still  greater  relfobility;  reduce  motor  moliv 
tenonce  and  down  time  to  the  vanishing  point;  ddWer. 
more  power  per  pourtd  thon  ever  before. 


K£EP  PACE  WITH  PROGRESS  . Mail  coupon  today 


DOW  CORNING  CORPORATION 

Midland,  Michigan 


Dow  CArniiie  Corporation,  Dopt.  No.  BS-4. 

MMIond,  Michigan 

PloaM  tond  mo  comploto  dota  on  Q  NIMNC  lEtlS 


iiM  □  lericwsTisc  vusiti 


electrolytic 

capacitors 


JAN  C-62  types 


For  use  in  military  electronic  equipment,  Mallory  manufactures  a 
line  of  electrolytic  capacitors  which  will  meet  the  requirements  of 
Specification  JAN  C-62.  Included  in  the  Mallory  line  is  the  full 
selection  of  standard  case  styles,  ratings  and  characteristics  required 
under  the  specification. 

Into  these  military-type  capacitors  go  the  same  engineering  know-how 
and  production  craftsmanship  which  have  made  Mallory  capacitors 
the  standard  of  quality  in  the  radio  and  television  industry. 

Look  to  Mallory  for  all  your  capacitor  needs  . . .  whether  for  military 
or  for  civilian  applications. 


New  Folder  Outlines 
JAN  Capacitor  Types 

A  new  folder,  available  on 
request,  rondenses  the 
information  on  type 
desiftnations  of  all  electrolytic 
capacitors  covered  by 
JAN  C-62,  to  convenient, 
easy-to-read  chart  form. 

It’s  an  ideal  reference  for 
everyone  who  specifies  or  uses 
electrolytic  capacitors. 

Write  to  Mallory  for 
your  copy  today. 
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CROSS 

TALK 

►  TRIO  .  .  .  Long-ranKe  prospects 
for  electronics  are  excellent.  We  are 
living  in  an  age  of  almost  unlimited 
power  (atomic  energy),  and  un¬ 
limited  speed  (jets).  To  utilize 
these  two  things  we  need  unlimited 
control,  and  control  is  where 
electronics  shines. 

►  SPACE  .  •  .  There  are  two 
schools  of  thought  among  repu¬ 
table  .scientists  relative  to  space 
travel.  One  believes  that  man  will 
contrive  practical  space  stations, 
eventually  reaching  distant  celes¬ 
tial  bodies,  and  the  other  does  not. 

One  thing,  at  least,  is  certain. 
If  and  when  man  does  leave  his 
natural  habitat  the  vehicle  he  uses 
w’ill  depend  heavily  upon  the  sci¬ 
ence  of  electronics  for  navigation, 
communication  and  many  other 
thing.s  not  yet  fully  visible.  Man 
may,  in  effect,  ride  electronics  to 
the  moon. 

►  TIMETABLE  . . .  Several  experi¬ 
mental  television  receivers  of  dif¬ 
ferent  makes  have  just  been  tested 
on  NTSC  color  signals  at  a  Long 
Island  laboratory.  The  results 
were  good. 

Early  in  April  these  same  re¬ 
ceivers,  augmented  by  several  more 
obtained  from  still  other  manu¬ 
facturers,  are  scheduled  to  be  put 
through  their  paces  in  Syracuse. 
Then  they  will  be  tried  out  again, 
in  Philadelphia. 


The  timetable  is  subject  to  change 
without  notice  but  it  does  seem  that 
the  system  could  be  ready  for  dem- 
on.stration  before  the  FCC  this 
summer,  and  perhaps  as  early  as 
June. 

►  WORKMANSHIP  . . .  Modern  de¬ 
sign  plus  mass  production  can  pro¬ 
vide  low-cost  electronic  equipment 
capable  of  giving  good  service. 
Much  still  depends,  however,  upon 
personal  care  during  assembly  and, 
particularly,  the  conscience  of  in¬ 
spectors  at  the  end  of  the  line. 

Somehow,  we’ve  gotten  the  im¬ 
pression  that  an  unusual  numbei 
of  casually-put-together  items  are 
currently  lieing  sold.  Two  ceramic 
trimmer  capacitors  were  picked  up 
at  retail ;  one  entirely  lacked  threads 
for  the  adjustment  screw.  Of  three 
simultaneously  purchased  toggle 
switches  one  was  defective.  Two 
trips  were  necessary  to  buy  one  good 
transformer.  A  microphone  fresh 
from  the  shipping  carton  proved 
intermittent  due  to  soldering  flux 
under  riveted  lugs. 

Maybe  we’re  just  unlucky.  Or 
maybe  pride  in  good  workmanship 
has  momentarily  declined  to  a  point 
where  not  even  the  fanciest  test 
procedures  can  catch  all  the  bugs. 

►  DETROIT  .  .  .  Car  manufactur¬ 
ers  tell  us  it  is  only  a  question  of 
time  when  most  American  automo¬ 
biles  will  be  equipped  with  12-voit 


electrical  systems;  increasing  load 
is  almost  more  than  6-volt  bat¬ 
teries  of  reasonable  size  can  stand 
despite  numerous  improvements. 

It  may  take  several  years,  but 
the  mai'ket  for  12-volt  mobile  elec¬ 
tronic  equipment  and  accessories 
is  destined  for  expansion.  Use  of 
raised  voltage  and  lowered  amper¬ 
age  has  many  virtues.  Smaller, 
lighter  high-voltage  power  sup¬ 
plies  handle  a  given  load  faster 
and  easier,  are  much  less  critical 
with  respect  to  input-circuit  wire 
size.  There  could  be  some  new 
troubles  with  regulation,  but  car 
makers  say  that  they  are  aware  of 
this  and  are  working  on  it. 

►  SHOPTALK  .  .  .  Since  1944,  all 
Electronics’  feature  articles  have 
been  published  on  sequential  full 
pages.  There  is  no  "turnover”,  no 
“continued”  line,  no  interleaved 
extraneous  material  to  complicate 
reference  to  illustrations. 

We  wonder  how  many  of  our 
readers  realize  that  this  policy, 
which  involves  considerable  editing 
trouble  and  substantial  cost,  is  by 
no  means  common  in  commercial 
publications. 

►  CONSERVATION  ...  It  is  said 
that  one  manufacturer  of  envelopes 
for  television  picture  tubes  has  con¬ 
tributed  substantially  to  the  de¬ 
fense  program  by  taking  the  lead 
out  of  its  glass. 
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COUPLING  BEAM 


ELECTRON  GUN 


modulating  BEAM 
SCREEN  grid 


input  cavity 


intercavity  decoupling  cylinder 


OUTPUT  cavity 


Elaclrp'i  coupUr  la  18  In.  long  by  SVi  In.  in  diomatar.  DatoUa  ahown  In  cutowoy  includa  tha  two  coupllng-baam  alactron  guna  and 
Ihraa  of  tha  fiva  modulating  baama.  Coupling  loopa  ara  not  ahown 


Spiral-Beam  Tube 


MuHibeam  electron  coupler  may  be  useful  in  ultrahigh-frequency  television  transmitters. 
Tube  has  excellent  linearity,  5-mc  bandwidth  and  50-percent  transfer  efficiency.  Five  para¬ 
sitic  electron  beams  in  output  circuit  control  power  transfer  to  load 


By  C.  L.  CUCCIA 

Radio  Corporation  of  America 
RCA  Laboratories  Divieion 
Princoton,  N.  J, 


Designed  to  operate  at  the  1-kw 
leviJ  in  the  800-mc  ranere,  the 
multibeam  electron  coupler  is  an 
improved  spiral-beam  modulation 
tube  suitable  for  use  in  uhf  tele¬ 
vision  V.lien  placed  between  sren- 
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erator  and  load,  the  electron  coupler 
presents  a  constant  impedance  while 
permitting  control  of  power  to  the 
load.  The  tube  uses  coaxial-line 
cavities  and  has  five  modulating 
electron  beams  in  the  output  cir¬ 
cuit.  It  possesses  excellent  linearity 
characteristics,  a  bandwidth  in  ex¬ 
cess  of  6  me  and  a  50-percent  trans¬ 
fer  efficiency. 

Use  of  auxiliary  electron  beams 


in  the  output  cavity  of  the  tube 
provides  a  modulation  method 
whereby  a  50-volt  modulator  grid 
swing  can  control  power  output 
over  a  range  of  98  percent  of  maxi¬ 
mum.  This  is  seen  as  a  great  im¬ 
provement  over  the  performance  of 
single-beam  electron  couplers*-*.  A 
single-beam  tube  operated  at  775 
me  with  a  beam  current  of  50  mil- 
liamperes  and  an  input-cavity  po- 
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FIG.  1 — Rotatin?  coupling  boom  in  cooxiai  ccnrity  has  milk-bottls  shape  (A).  Transrerse  electric  field  Is  uniionn  In  beam  region  due  to 
specially-shaped  center  conductor  (B)  and  varies  sinusoidally  along  oxis  of  cority 


Modulates  1  KW  at  UHF 


tential  of  650  volts,  using  transit-  described  only  by  auxiliary-beam  of  the  electron  beam, 

time  control,  required  a  voltage  currents  of  from  one-half  to  one  Let  a  magnetic  field  be  placed 

swing  of  nearly  1,000  volts  to  ampere.  To  accommodate  these  parallel  to  the  path  of  the  electron 

achieve  the  same  depth  of  modula-  currents,  it  is  convenient  to  utilize  beam  and  let  the  operating  fre- 

tion.  resonant  coaxial  cavities.  The  use  quency  be  adjusted  to  the  cyclotron 

In  the  multibeam  electron  coupler,  of  coaxial  cavities  in  an  electron  frequency 
the  auxiliary  beams  work  both  to  coupler  also  yields  advantages  in  /.  -  2.7WI  X  10*  (1) 

absorb  power  and  to  create  a  mis-  header  construction  and  suitability  where  H  is  magnetic  field  intensity 

match  between  the  tube  and  its  for  use  with  electromagnets.  in  gausses  and  /•  is  frequency  in 

output  load,  thereby  making  the  Consider  the  case  of  an  electron  cycles  per  second, 
amount  of  power  transferred  to  the  beam  sent  through  a  coaxial  cavity  If  the  length  of  the  cavity  is 

load  a  function  of  the  auxiliary  whose  center  conductor  (Fig.  IB)  L/2,  then  the  deflection,  X,  of  the 


beam  current. 

Coaxial  Caritf 

Auxiliary-beam  modulation  is 
capable  of  producing  high-level  am¬ 
plitude  modulation.  This  can  be 
accomplished  in  the  tube  to  be 


is  shaped  to  produce  a  transverse, 
alternating,  electric  fleld  of  suitable 
rectiiinearity  in  the  path  of  the 
electron  beam.  Such  a  cavity  is 
illustrated  in  Fig.  lA.  In  this 
cavity  the  transverse  electric  fleld 
varies  sinusoidally  along  the  path 


directrix  beam  at  some  distance  I 
through  the  cavity  is 

,  2.36  E  L 

2 

X  10*  (2) 

where  E  is  the  peak  value  of  the 
transverse  electric  fleld  in  volts  per 
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centimeter,  V»  is  the  beam  voltage 
in  volts,  f,  is  frequency  in  cycles 
and  I  and  L  are  in  centimeters, 

Coupling-Beam  Shape 

Because  the  cyclotron  frequency 
is  used  as  the  operating  frequency, 
the  electrons  all  have  the  same 
azimuthal  angle  at  any  instant, 
thereby  causing  the  electrons  to 
form  a  directrix  beam.  However, 
unlike  the  cone-directrix  beam 
formed  in  vane-cavity  electron 
couplers,  the  directrix  beam  in  a 
coaxial  cavity  will  have  a  milk- 
bottle  shape  as  shown  in  Fig.  lA. 
This  .shape  is  described  mathe¬ 
matically  by  Eq.  2. 

The  reason  for  the  milk-bottle 
shape  is  readily  understood.  As  the 
electrons  enter  the  coaxial  cavity, 
the  transverse  field  intensity  is 
initially  zero.  As  the  electrons  pass 
through  the  cavity,  encountering 
the  sinusoidally  varying  field,  the 
greatest  contribution  to  the  spiral 
radii  is  obtained  near  the  center  of 
the  cavity  where  the  peak  trans¬ 
verse  electric  field  is  maximum. 
This  causes  the  rapid  increase  in  X 
in  this  region  as  illustrated  in 
Fig.  1C. 

Power  into  a  rotating  directrix 


beam  in  a  coaxial  cavity  of  length 
L/2  is  expressible  in  either  of  two 
forms* 

(-§-)’ 

P  =  1.768  X  lO-*  X  /.*  X  /.  X  A'=  (3B) 
where  /.  is  the  beam  current  in 
amperes  and  V,  is  the  d-c  beam 
voltage.  Equation  3  shows  that 
if  peak  alternating  electric  field 
strengths  are  equal,  the  power  ab¬ 
sorbed  by  a  directrix  beam  in  a 
coaxial  cavity  is  2/j:  times  that 
absorbed  in  a  cavity  with  an  axially 
uniform  field.  The  resistance  in 
ohms  presented  by  such  a  beam  in 
a  coaxial  cavity  is 

fl  =  d,*A’,V2/’  =  16ir  r.  /.  (d,  L)*  (4j 

w’here  d,  is  separation  between  pole 
faces  in  centimeters. 

Once  the  power  given  by  Eq.  3 
has  been  absorbed  by  the  rotating 
beam,  it  can  be  utilized  for  electron 
coupling.  Were  the  cavity  to  be 
closed  as  shown  in  Fig.  lA,  this 
power  would  be  dissipated  at  the 
end  of  the  cavity  in  the  form  of 
heat.  However,  if  the  rotating 
beam  is  passed  into  a  .second  cavity, 
the  rotational  energy  contained  in 
the  beam  can  be  used  to  excite  the 
second  cavity. 


no.  t — Voltaq*  output  Is  iunction  of  optimum  couplinq-boom  curront.  modulating 
bscm  cuRsat  and  oporotlng  poromoton  of  tubs 


This  principle '  is  used  in  the 
spiral-beam  tube.  Two  coaxial  cavi¬ 
ties,  each  w’ith  a  suitably  shaped 
center  conductor,  are  placed  end  to 
end.  Two  round  apertures  are  in¬ 
stalled  between  the  cavities  to  allow 
two  electron  beams  to  enter  and 
pass  through  the  .second  or  output 
cavity  after  traversing  the  input 
cavity. 

Secondary-Cayity  Modulation 

As  the  electrons  pass  through  the 
intercavity  space  after  emerging 
from  the  input  cavity,  no  energy  is 
imparted  to  or  extracted  from  them 
since  no  transverse  electric  fields 
are  present.  Each  electron  pursues 
a  helical  path  through  the  inter¬ 
cavity  space  at  a  transit  velocity 
prescribed  by  the  beam  potential. 
Therefore,  the  electrons  enter  the 
output  cavity  with  the  same  spiral 
radius  with  which  they  emerged 
from  the  input  cavity. 

As  the  rotating  electron  beam 
passes  through  the  output  cavity, 
a  current*  is  induced  in  the  load  of 
the  output  system  because  the  elec¬ 
trons  represent  an  oscillating  space 
charge  with  periodicity,  /„  between 
the  pole  faces.  The  product  of  this 
induced  current  and  the  load  re¬ 
sistance  will  yield  the  r-f  voltage 
across  the  pole  faces. 

If  the  load,  R„  exists  across  the 
output  cavity  boundaries,  it  can  be 
shown  that  all  of  the  rotational 
power  in  the  beam  can  be  extracted 
when 

=  16t  \\/I,  (</„  LJ*  (5) 
/.  is  the  optimum  value  of  coupling- 
beam  current  that  will  accomplish 
the  matching  suitable  for  complete 
transfer  of  input  power  to  the  out¬ 
put  load;  Vt  is  the  beam  voltage 
in  the  output  cavity  and  d.  and 
L,/2  are  respectively  the  pole-face 
width  and  length  in  the  output 
cavity.  For  this  particular  value 
of  coupling  beam  load  and  current, 
the  beam-configuration  in  the  out¬ 
put  cavity  will  be  an  exact  image 
of  the  beam-configuration  in  the 
input  cavity,  that  is,  the  milk-bottle 
directrix  having  maximum  radius 
at  the  entrance  to  the  cavity  and 
zero  radius  at  the  exit  or  collector. 

When  an  auxiliary  beam  of  mag¬ 
nitude  Im  is  injected  only  through 
the  output  cavity,  the  beam  will 
present  the  resistance 
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Rm  =  H)r  V(,.w  /.V  (d,lLJ)*  (6) 

where  V**  is  the  difference  in  po¬ 
tential  between  the  output  cavity 
and  the  auxiliary-beam  cathode. 
Resistance  Rm  will  be  in  shunt  with 
load  resistance  R,  forming  a  com¬ 
bined  load  Rc  where 

Rc  R.vRt/Ry-\-Rt  (7) 

Consider  now  the  power  transfer 
efficiency,  t„  where 

r-f  power  into 
r-f  power  into  input  cavity 

If  the  coupling  beam  is  matched  to 
the  output  cavity  when  the  auxil¬ 
iary-beam  current  is  zero,* 

n  =  47,(1  +  7)*X  100  (8) 

where 

y  =  Rc/R»  (9) 

Mismatch 

As  the  auxiliary  beam  current  is 
turned  on  and  increased  in  value 
from  zero,  the  output  cavity  ex¬ 
periences  a  mismatch  between  the 

coupling  beam  and  the  combined 
load  presented  by  the  combination 
of  the  output  load  and  the  shunting 
resistance  due  to  the  auxiliary 
beam.  This  mismatch  results  in  a 
decrease  in  transfer  efficiency.  The 
power  goes  to  three  sinks* — output 
load,  auxiliary  beam  and  collector, 
rather  than  to  the  output  load  alone. 
To  illustrate  load  mismatch  and 
output  cavity-auxiliary  beam  modu¬ 
lation,  consider  the  following  cases 
that  follow  from  Eq.  8: 

Case  A — When  the  auxiliary 
beam  is  off,  /?«  =  oo,  7|  =  100 
percent. 

Case  B — When  the  auxiliary 
beam  is  turned  on  such  that 
Rk  =  R„  the  transfer  efficiency  is 
reduced  to  88  percent  leaving  44 
percent  of  the  power  available  to 
the  output  load. 

Twelve  percent  goes  to  the  col¬ 
lector  and  44  percent  to  the  auxil¬ 
iary  beam. 

Case  C — When  the  auxiliary 
beam  is  adjusted  such  that  Rm  = 
1/10  R„  transfer  efficiency  is  30 
percent.  Seventy  j>ercent  of  the 
total  power  goes  to  the  collector; 
27.28  percent  goes  to  the  auxiliary 
beam  and  only  2.72  percent  reaches 
the  output  load.  .This  corresponds 
to  97.18  percent  power  modulation 
and  demonstrates  the  capabilities  of 
the  output  cavity-auxiliary  beam 


FIG.  3 — Input  cavity  pr*s*nti  match  to 
50-ohm  lino  ovor  wldo  rang*  ol 
coupling-boam  currant  and  voltago 


modulation  method. 

The  preceding  discussion  presup¬ 
poses  the  coupling-beam  current  at 
optimum  value,  /„  which  is  re¬ 
lated  to  the  load  R.,  by  Eq.  6.  How¬ 
ever,  it  is  expedient  to  increase  the 
depth  of  modulation  for  certain 
ranges  of  performance  by  operating 
with  a  coupling-beam  current  dif¬ 
fering  in  value  from  /*.  This  is 
illustrated  in  the  general  case  when 
some  arbitrary  value  of  coupling- 
beam  current,  /„  is  related  to  the 
optimum  coupling-beam  current  by 

/.//.  -  a  (10) 

Using  Eq.  5  and  6  the  ratio  R,/Rm 
can  be  expressed  in  terms  of  the 
optimum  coupling-beam  current 
and  the  auxiliary-beam  current  as 

RJRm  (11) 

It  follows*  that  the  relationship  be¬ 
tween  percent  voltage  output 
Vri.  X,  /»  and  /.  is  that  shown  in 
Fig.  2.  The  ratio  V,/V,»  will  be  a 
constant  depending  upon  the  opera¬ 
ting  parameters  of  the  tube. 

Depth  of  Modulation 

Modern  practice  in  commercial 
transmission  requires  a  depth  of 
voltage-modulation  of  85  percent, 
which  corresponds  to  97.75  percent 
power  modulation.  With  a  source 
of  auxiliary-beam  current  capable 
of  yielding  twelve  times  the  magni¬ 
tude  of  the  optimum  coupling-beam 
current,  this  depth  of  modulation 
can  be  achieved  for  »  =  1.  How¬ 
ever,  as  seen  from  Fig.  2,  if  values 
of  X  down  to  0.5  are  chosen,  it  is 
possible  to  achieve  this  depth  of 
modulation  with  less  auxiliary- 
beam  current  without  too  great  a 


sacrifice  of  power-transfer  efficiency 
at  the  peak  power.  However,  the 
auxiliary-beam  voltage  must  be 
sufficient  to  yield  the  required  mod¬ 
ulating  current. 

Mechanical  Design 

The  developmental  multibeam 
electron  coupler  operates  at  800  me. 
It  is  a  seven  electron-beam  tube 
using  output  cavity-auxiliary  beam 
modulation  and  coaxial  cavity  con¬ 
struction. 

Two  of  the  .seven  beams  are  cou¬ 
pling  beams  pa.ssing  the  entire 
length  of  the  tube.  Each  coupling- 
beam  gun  is  capable  of  200  milli- 
amperes,  produces  a  cylindrical 
beam  i  in.  in  diameter  and  traverses 
an  electric  field  region  having 
boundaries  li  in.  apart.  The  power¬ 
handling  capabilities  of  such  a  tube 
at  800  me  using  all  400  milliam- 
peres  of  coupling-beam  current, 
with  a  practical  grazing  limit  set  at 
1.25  centimeters,  may  be  calculated 
using  Eq.  3 

P-1 .768X  l(r*X8n(FX0.400X  1  .J.V 
-7,072  watts  (12) 

Actually,  considerations  arising 
from  the  method  of  modulation 
place  severe  restrictions  on  this 
magnitude. 

Auxiliary-Beam  Guns 

Five  electron-beam  guns  ar«  In¬ 
stalled  in  such  a  way  that  the  elec¬ 
trons  from  these  guns  traverse  only 
the  output  cavity.  Each  gun  is  a 
screen-grid-beam  type  similar  in 
cathode  and  grid  con.struction  to  the 
design  used  in  the  6L6.  Each  out¬ 
put-cavity  gun  yields  a  rectangular 
beam,  A  X  A  in.,  capable  of  produc¬ 
ing,  at  several  hundred  volts  effec¬ 
tive  plate  potential,  a  beam  current 
of  120  ma  at  zero  grid  bias.  Beam 
current  can  be  reduced  to  zero  by 
approximately  minus  50  volts  on  the 
control  grid.  All  five  auxiliary 
beam  guns  acting  simultaneously 
are  cap^ible  of  yielding  up  to  650 
ma. 

The  multibeam  electron  coupler 
based  on  the  coaxial  design 
is  pictured  in  the  photo¬ 
graph.  The  tube  is  cylindrical,  us¬ 
ing  header  construction  which 
leaves  the  sides  of  the  tube  free  of 
protuberances.  Design  is  such  that 
the  tube  is  suitable  for  use  with 
solenoidal  magnets  and  water-cool- 
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FIG.  4 — Power  «nd  vollago  output!  ▼•raus  control-grid  Toltago  ior  poak  powor 
output  of  300  wertto.  corroaponding  to  750  Tolta  boom  Toltoga 


ing  rings.  Only  the  output  cavity 
is  tuned,  the  input  cavity  frequency 
being  fixed  at  800  me.  The  tube 
is  approximately  18  in.  long  and 
in.  in  diameter.  The  main  body  of 
the  tube  is  copper,  with  monel  end 
rings  atomic-hydrogen  welded  to 
monel  rings  on  the  headers. 

Experimental  Performance 

The  input  cavity  should  present  a 
matched  or  mismatched  load  to  the 
driving  magnetron  depending  upon 
what  operating  point  is  desired.  It 
is  important  that  this  match  or 
mismatch  be  constant.  The  match 
will  be  a  function  of  four  system 
parameters  provided  that  the  fre¬ 
quency  involved  is  the  cyclotron 
frequency.  These  parameters  are: 

(1)  The  coefficient  of  coupling 
of  the  coupling  loop  and  the  asso¬ 
ciated  parameters  that  transform 
the  impedance  of  the  beam  in  the 
beam  space  to  that  of  the  termina¬ 
tion  of  the  transmission  line  to  the 
electron  coupler. 

(2)  The  coupling-beam  current. 

(3)  The  coupling-beam  voltage 
in  the  input  cavity. 

(4)  The  peak-power  input,  which 
should  be  substantially  under  the 
value  that  would  cause  electrons  to 
graze  on  the  pole  faces  and  be  lost 
to  the  output  cavity. 

By  making  suitable  choices  of 
parameters,  the  input-cavity  system 
presented  a  match  to  the  driving 
transmission  line  during  operation 
over  the  ranges  of  coupling-beam 
currents  and  voltages  described  in 
Fig.  3.  Match  was  obtained  over 


a  wide  range  of  usable  current 
values  up  to  200  milliamperes  at 
1,250  volts.  Included  in  Fig.  3 
are  calculated  values  of  maximum 
power  that  can  be  handled  by  the 
coupling  beam  having  the  values  of 
I,  and  Vt  prescribed  by  the  experi¬ 
mentally  observed  curve. 

The  transfer  efficiency  of  the 
multibeam  electron  coupler  was 
found  to  be  about  50  percent,  as 
contrasted  with  the  transfer  effi¬ 
ciency  of  70  percent  obtained  with 
the  single-beam  electron  coupler*. 
This  decrease  in  transfer  efficiency 
is  attributable  to  the  length  of  the 
beam  path  and  to  the  lack  of  exact 
parallelity  of  magnetic  field  lines 
over  the  entire  beam  path  as  a 
result  of  the  use  of  solenoidal  mag¬ 
nets  rather  than  an  electromagnet. 

Input 

The  tube  was  operated  with  a 
top  power  input  of  one  kilowatt. 
Up  to  650  milliamperes  was  avail¬ 
able  from  the  five  auxiliary  beam 
guns  with  VtK  —  750  volts  and  a 
grid  swing  of  0  <  c,  <  —  50  was 
required  to  swing  the  auxiliary 
beam  current  from  maximum  to 
zero.  In  a  typical  d-c  operating 
run,  the  multibeam  electron  coupler 
was  first  adjusted  to  7,  =  165  milli¬ 
amperes  and  V»  =  1,150  volts, 
corresponding  to  a  maximum  power 
of  3,410  watts,  achieving  thereby 
a  match  for  the  50-ohm  line  (Fig. 
3).  Since  this  would  have  required 
a  total  auxiliary  beam  current  of 
almost  two  amperes  for  85  percent 
depth  of  voltage  modulation  it  was 


found  expedieat  to  mismatch  the 
coupling  beam  and  the  output  load. 

The  coupling-beam  current  was 
reduced  to  60  milliamperes,  corre¬ 
sponding  to  a  maximum  power  into 
the  beam  of 

P- 1.768X  lo-^xsocxo.oeox  1 .25» 

—  1,062  watte  (13) 

The  parameters  yielding  the 
depth  of  modulation  are 

a  -  -  0.364  (14) 

n/ Km, -1,1 50/780 -1.532  (15) 

/j,//.- 650/165  -  3.94  (16) 

/i,//.-K*/Km,-1.532X  3.94  -  6.04  (17) 

These  values  substituted  into  the 
curves  of  Fig.  2  give  15.5  percent. 
In  the  actual  experimental  test, 
this  depth  of  voltage  modulation 
was  almost  exactly  corroborated. 

Output 

The  actual  power  output  and 
voltage  runs  for  a  peak  output 
of  300  watts  are  shown  in  Fig.  4. 
This  power  corresponds  to  a  beam 
voltage  of  750  volts.  It  is  evident 
from  Fig.  4B  that  the  linearity  of 
the  output  voltage  as  a  function  of 
modulating-grid  voltage  is  excel¬ 
lent. 

The  bandwidth  of  the  modulation 
system  was  examined  by  impressing 
on  the  control  grids  of  the  auxil¬ 
iary-beam  guns  a  signal  of  known 
amplitude  whose  frequency  was 
continuously  variable  from  100  kc 
to  5  me.  The  output  of  a  diode 
detector  inserted  into  the  transmis¬ 
sion  line  at  the  output  load  was 
detected  and  viewed  on  an  oscillo¬ 
scope.  The  response  of  the  system 
was  found  to  be  substantially  inde¬ 
pendent  of  frequency  up  to  and 
beyond  5  me.  This  result  was  inde¬ 
pendent  of  the  depth  of  modulation 
of  the  auxiliary-beam  modulation 
system. 
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Punched  Tape  Guides 
Milling  Machine  Cutters 


•  •  • 


Modern  information  handling  and  feedback  control  techniques  may  eliminate  costly 
and  time-consuming  setup  procedures  in  metal-trades  industry.  Automatic  vertical 
milling  machine  cuts  out  each  piece  in  response  to  instructions  punched  in  paper  tape 


IN  CERTAIN  metal-trades  indus¬ 
tries,  notably  aircraft  manu- 
facturin^^,  automatic  production  of 
machined  parts  may  be  relatively 
costly  and  inefficient.  Many  differ¬ 
ent  parts  are  required  and  produc¬ 
tion  runs  are  characteristically 
short.  A  skilled  machinist  is  needed 
to  set  up  the  machine  each  time  a 
new  part  is  manufactured.  Often 
expensive  jigs  and  fixtures  and  spe¬ 
cially-designed  cutting  tools  are  re- 
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quired  for  a  particular  part. 

Numerical  control  can  eliminate 
these  costly  change-overs  by  provid¬ 
ing  prearranged  machine  setups 
that  can  be  changed  much  as  a 


phonograph  record  is  changed. 
Machining  information  is  reduced 
to  a  series  of  numerical  specifica¬ 
tions  appropriate  to  the  machine 
tool.  Milling  machine  work  is  de¬ 
scribed  as  a  series  of  cuts  in  Cartes¬ 
ian  coordinates ;  lathe  work  is  speci¬ 
fied  in  cylindrical  coordinates.  The 
numerical  specifications  are  then 
tabulated  and  transferred  to  some 
permanent  information-storage  me¬ 
dium  such  as  punched  cards, 
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punched  tape  ur  magnetic  tape.  A 
machine  tool  equipped  to  read  and 
act  upon  the  stored  informatiot\ 
may  then  machine  the  piece.  All 
that  is  required  for  a  different  part 
is  a  new  tape. 

Control  System 

Operation  of  the  numerically- 
controlled  milling  machine  shown  in 
the  photograph  may  be  explained 
with  the  aid  of  the  functional  block 
diagram  in  Fig.  1.  The  data  input 
system  reads  the  punched  paper 
tape  containing  the  machining  in¬ 
formation  and  arranges  the  infor¬ 
mation  appropriately  in  storage. 
The  input  system  consists  of  a  tape 
reader,  stepping-switch  data  dis¬ 
tributors,  a  set  of  relay  storage 
registers,  and  appropriate  control 
systems. 

The  data-interpreting  system  in¬ 
terpolates  between  the  points  on  the 
work  that  are  specified  explicitly 
on  the  tape.  It  comprises  a  pulse 
generator  and  an  electronic  pulse 
distributor. 

The  decoding  servomechanisms 
convert  the  numerical  information 
to  an  equivalent  analog  form,  while 
the  power  servomechanisms  control 
the  motions  of  the  machine  tool 
itself. 

There  are  three  power  servo¬ 
mechanisms  to  control  the  motions 
of  the  head,  table  and  cross  slide. 
The  power  servomechanism  con¬ 
trolling  the  table  is  shown  sche¬ 
matically  in  Fig.  2.  The  system 
consists  of  a  hydraulic  rotary  trans¬ 
mission  driving  a  lead  screw  and 
controlled  by  syncho  signals.  Identi¬ 


cal  units  drive  the  head  and  cross 
slide.  The  power  servomechanisms 
are  designed  for  high  stiffness  of 
output  and  as  low  a  bandwidth  as 
possible  to  prevent  chattering  under 
mdchining  loads.  Approximately  i 
horsepower  is  required. 

Interpolation 

Choice  of  an  interpolation  func¬ 
tion  determines  in  great  measure 
the  cost,  complexity  and  conven¬ 
ience  of  the  machine.  The  simpler 
the  machine’s  interpolation  func¬ 
tion,  the  more  input  data  is  re¬ 
quired  for  any  job.  In  the  extreme 
case,  if  the  machine  has  no  syste¬ 
matic  interpolation  function,  data 
must  be  provided  for  every  point  on 
the  finished  work.  For  a  machine 
capable  of  handling  workpieces  60 
inches  long  and  30  inches  wide, 
some  form  of  interpolation  ap¬ 
peared  to  be  highly  desirable.  While 
curvilinear  interpolation  might 
have  allowed  a  great  saving  on  in¬ 
put  data,  it  could  be  built  into  the 
machine  only  at  the  cost  of  highly 
complex  special  circuitry.  A  linear 
interpolation  function  was  adopted 
as  a  compromise. 

Operation  of  the  interpolator  in 
response  to  each  command  on  the 
tape  results  in  a  constant  feed  rate 
at  the  milling  machine  in  each 
machine  axis.  The  vector  summa¬ 
tion  of  the  three  constant  feed  rates 
causes  the  tool  to  move  over  the 
work  in  a  straight  line.  To  achieve 
this  result,  the  interpolator  trans¬ 
mits  to  each  axis  a  counted  number 
of  pulses  at  a  repetition  rate  pro¬ 
portional  to  the  desired  feed  rate. 


Each  pulse  indicates  that  the  ma¬ 
chine  should  move  0.0005  inch.  The 
number  of  pulses  thereby  controls 
the  distance  through  which  the  ma¬ 
chine  should  move,  while  the  repe¬ 
tition  rate  controls  the  feed  rate. 

The  interpolator  also  synchro¬ 
nizes  the  three  pulse  trains  so  that 
the  three  machine  axe.s  start  and 
stop  together.  Thus  the  output  of 
the  interpolator  is  a  series  of  sets 
of  three  pulse  trains,  each  .set  di¬ 
recting  the  machine  tool  along  some 
straight  line  in  space.  The  number 
of  pulses  in  each  train  and  the  time 
interval  during  which  each  .set  of 
trains  should  run  are  determined  by 
the  information  in  storage. 

Digital-to-Analog  Converter 

Since  the  power  servomechanisms 
use  a  synchro  data  system,  the  con¬ 
verter  must  be  capable  of  driving 
a  synchro;  it  must  have  an  output 
in  the  form  of  a  shaft  rotation.  The 
interpolator  produces  a  .series  of 
pulses  each  representing  a  unit  of 
desired  motion.  The  converter 
must  accept  as  its  input  a  pulse 
train  on  either  of  two  lines.  Since 
the  machine  tool  must  always  be 
accurately  located  in  space  and  the 
pulses  form  the  only  converter  in¬ 
put,  the  converter  itself  must  main¬ 
tain  an  accurate  count  of  the  total 
number  of  pulses  received  and  in¬ 
sure  that  its  output  shaft  position, 
except  for  transient  disturbances, 
always  indicates  the  correct  total 
number,  regardless  of  how  long  the 
run  is. 

A  schematic  block  diagram  of  the 
digital-to-analog  converter  is  shown 


f’lO-  * — Tap*  r*ad*r  and  dl«ital-lo-analog  coavartar  iivply  tyncb-o  data  lo  power  MrTomochanUm*.  Orthogonal  motions  of  tabU. 

fcgod  and  crow  nlida  can  produco  any  dosirod  cut 
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FIG.  2 — ^Power  MrromachaiilMn  controlUnq  tobl*  motion  conainia  oi  aynchroconttoUad 
hydraulic  rotary  tronamiaaion  dririnq  load  acrow.  Idontlcol  unita  control  hoad  and 

croaa  alldo 


FIG.  3 — Diqital-to-onaloq  conrortor  chonqoa  input  pula#  data  to  oquivalont  ahait 
rotation.  Commutotor-typo  codor  whool  qonoratoo  ioodback  pulioa  ior  chockinq 


in  Fig.  3.  It  contains  an  instru¬ 
ment  servomechanism  whose  output 
shaft,  driven  conventionally  by  a 
60-cycle,  two-phase  induction  motor, 
carries  a  commutator-type  coder 
wheel  upon  which  three  brushes 
ride.  These  brushes  allow  an  elec¬ 
tronic  unit  with  which  they  are 
associated  to  generate  and  transmit 
a  pulse  whenever  the  wheel  rotates 
through  an  angle  of  one  degree. 
The  pulse  is  transmitted  on  one  line 
whenever  the  rotation  is  clockwise 
and  on  another  whenever  the  rota¬ 
tion  is  counterclockwise.  Exactly 
360  pulses  are  generated  for  every 
complete  revolution  of  the  wheel. 
Thus  the  total  rotation  of  the  wheel 
is  always  given  by  the  total  number 
of  pulses.  The  system  is  designed 
so  that  these  feedback  pulses  are 
never  coincident  with  possible  out¬ 
put  pulses  from  the  interpolator. 
Hence  it  is  possible  to  feed  both  seta 
of  pulses  into  a  reversible  counter 
that  will  then  maintain  a  running 
count  of  the  total  number  of  inter¬ 
polator  pulses,  less  the  total  number 
of  feedback  pul.ses.  This  count, 
which  measures  the  degree  to  w’hich 
the  converter  output  differs  from 
its  total  input,  is  used  to  generate 
the  error  voltage  for  the  servo¬ 
mechanism.  The  polarities  and  con¬ 
nections  are  such  that  the  servo¬ 
mechanism  always  tries  to  rotate 
the  coder  wheel  in  whichever  direc¬ 
tion  will  bring  the  error  count  to 
zero. 

Use  of  this  type  of  servomechan¬ 
ism  for  numerical-to-analog  con¬ 
version  provides  several  features  of 
importance.  In  the  first  place,  it 
permits  the  actual  direct  decoding 
of  a  numerical  signal  into  an  analog 
signal  to  take  place  in  the  error 
channel  of  a  servomechanism  where 
the  magnitude  of  the  signal  is  al¬ 
ways  a  .small  fraction  of  the  total 
signal  handled  by  the  sefvomechan- 
ism.;  In  the  .second  place,  inac¬ 
curacies  in  this  conversion  affect 
only  the  gain,  not  the  positional 
accuracy  of  the  servomechanism. 
Lastly,  the  dynamic  characteristics 
of  a  servomechanism  may  easily  be 
adju.sted  to  provide  whatever 
smoothing  or  filtering  may  be 
required  in  the  interpolator  output. 

Operation 

A  summary  of  the  components  of 
the  entire  machine  indicates  the 


nature  of  the  input  information 
required  for  the  operation  of  the 
machine.  Each  of  the  three  mo¬ 
tions  of  the  machine  is  driven  by 
an  independent  hydraulic  power 
servomechanism  in  response  to 
rotations  of  a  control  synchro.  Any 
machine  motion  in  space  may  be 
achieved  by  simultaneously  rotating 
a  combination  of  the  three  control 
synchros.  Each  of  the  three  syn¬ 
chros  is  rotated  by  a  decoding 
servomechanism  in  response  to  a 
pulse  train  from  the  interpolator. 
The  desired  combination  of  three 
rotations  is  achieved  by  separately 
controlling  the  pulse  repetition  rate 
of  each  puKse  train  so  that  the  de¬ 
sired  total  number  of  pulses  is 
transmitted  to  each  axis  in  the  spe¬ 
cified  time  interval.  Eight  differ¬ 
ent  time  intervals  from  2  .seconds 
to  41  minutes  are  available.  Thus, 
during  each  time  interval  the  ma¬ 
chine’s  cutting  tool  moves  in  some 
straight  line  with  respect  to  the 
work.  The  interpolator  receives 
from  the  data  system  numbers  spe- 
fying  the  time  interval  and  the 
three  distances,  which  are,  there¬ 


fore,  merely  the  three  orthogonal 
components  of  the  straight  line 
along  which  the  tool  is  to  pass. 
These  numbers  come  from  the  tape. 

To  prepare  the  tape,  the  pro¬ 
grammer  need  merely  describe 
numerically  the  desired  tool  path 
over  the  work  in  a  series  of  straight- 
line  increments,  and  punch  the 
three  components  of  each  straight 
line  in  order  on  the  tape.  Prelimi¬ 
nary  operation  on  actual  machined 
pieces  indicates  that  in  some  cases 
the  production  of  a  single  piece  by 
numerical  control  shows  savings 
when  compared  to  previous  tool¬ 
room  methods.  In  almost  all  of  the 
cases  studied  to  date,  the  cost  of 
tape  preparation  is  recovered  after 
fewer  than  five  pieces  have  been  run. 
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IN  THE  FIRST  article  of  this  series 
an  approximate  explanation  of 
transistor  action  was  given.  This 
introductory  treatment  of  tran¬ 
sistor  theory  demonstrated  that  the 
field  of  transistors  is  intimately 
connected  with  the  study  of  solid 
materials  in  general,  and  with  semi¬ 
conductors  in  particular.  The  prin¬ 
ciples  governing  the  behavior  of 
solid  materials  are  collectively  re¬ 
ferred  to  as  solid-state  theory. 

Semiconductors 

Like  any  other  specialized  branch 
of  the  sciences,  the  field  of  semicon¬ 
ductors  uses  its  own  terms  and 
definitions.  This  nomenclature  can¬ 
not  be  explained  in  all  cases  by 
using  the  concepts  normally  en¬ 
countered  in  electronics.  New  and 
very  general  concepts  which  de¬ 
scribe  the  basic  behavior  of  matter 
and  energy  must  be  introduced  to 
aid  in  explaining  clearly  the  terms 
commonly  used  in  semiconductor 
and  transistor  work. 


As  an  illustration,  in  the  study  of 
transistors  it  is  difficult  to  avoid 
the  use  of  such  terms  as  energy 
levels,  forbidden  bands  and  quan¬ 
tum  states.  The  explanation  of 
these  terms  may  be  more  readily 
understood  if  the  reader  is  first  in¬ 
troduced  to  the  fundamental  prin¬ 
ciples  of  quantum  mechanics. 

Black  Bodies 

Consider  an  air-tight  box  whose 
inside  walls  are  lined  with  a  thick 
layer  of  felt.  Over  the  felt  has  been 
deposited  a  heavy,  uniform  layer  of 
lampblack  to  provide  a  smooth,  flat 
inside  surface.  Such  an  enclosure 
absorbs  all  the  frequencies  in  the 
light  or  visible  range  and  reflects 
none  and  is  called  a  black  body.  It 
is  significant  in  the  field  of  physics 
because  of  ail  the  absorbers  known, 
a  black  body  is  the  most  perfect. 

If  energy  in  the  form  of  radia¬ 
tion  (heat  or  light)  were  intro¬ 
duced  into  this  box  through  a  tiny 
hole  in  one  end,  it  would  bounce 
back  and  forth  from  wall  to  wall 
ultimately  being  almost  totally  ab¬ 
sorbed.  The  energy  would  merely 
raise  the  temperature  of  the  black 
body.  It  can  be  shown  that  this 
simple  structure  is  an  ideal  ab¬ 
sorber  and  an  ideal  radiator. 

Physicists  have  found  that  the 
behavior  of  the  black  body  can  be 
described  in  relatively  simple  math¬ 
ematical  terms. 

Hy  means  of  bolometers,  physi¬ 
cists  are  able  to  measure  minute 
amounts  of  heat  or  radiant  energy. 
With  single-color  or  single-fre¬ 
quency  filters  it  is  possible  with  the 
aid  of  the  bolometer  to  determine 
the  amount  of  energy  contained  in 
each  frequency  component  of  the 


radiation  being  studied. 

The  black  body  is  the  most  per¬ 
fect  radiator  known.  Of  all  possi¬ 
ble  radiators,  not  only  will  the  black 
body  give  off  the  maximum  amount 
of  radiant  energy,  but  that  radiant 
energy  will  contain  the  widest 
range  of  frequencies.  A  bolometer 
inserted  in  a  tiny  hole  in  the  black 
body,  for  a  given  temperature  of 
the  black  body,  will  show  a  varia¬ 
tion  or  distribution  of  the  energy 
with  frequency  as  shown  in  Fig.  1. 

Much  can  be  said  about  these 
curves  but  it  is  actually  not  im¬ 
portant  for  future  applications  in 
the  study  of  transactors.  The  reader 
need  merely  note  .nat  these  curves 
are  obtained  by  a  straightforward 
process  from  a  simple  and  funda¬ 
mental  experiment. 

The  bolometer  is  capable  of 
measuring  temperature  very  accu¬ 
rately.  The  experiment  described 
above  can  be  made  under  careful 
control  and  with  almost  no  special 
equipment.  The  distribution  of 
black-body  radiation  was  known  to 
physicists  as  far  back  as  the  ISSO’s. 
The  data  was  so  accurate  and 
fundamental  that  it  was  felt  that 
if  the  physicists  could  explain  the 
curves  obtained,  whatever  theory 
of  matter  was  proposed  as  a  basis 
for  the  explanation  stood  an  excel¬ 
lent  chance  of  being  the  ultimately 
correct  theory  of  the  structure  of 
matter. 

Some  of  the  outstanding  physi¬ 
cists  who  lived  about  the  year  1900 
tried  their  hand  at  proposing  a 
theory  of  matter  on  the  basis  of 
which  an  equation  could  be  obtained 
involving  the  energies,  the  wave¬ 
length  and  the  temperature  which 
when  plotted  would  give  a  curve 
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Fundamental  principles  of  quantum  mechanics,  as  they  apply  to  transistors,  are 
described  in  easy-to-read  language  for  electronics  engineers  and  technicians  with  limited 
backgrounds  in  physics.  Pertinent  theories  of  Planck  and  Einstein  are  discussed 


that  would  fit  Fig.  1.  These  efforts 
were  to  no  avail. 

Planck's  Theory 

One  of  the  physicists  interested 
in  this  mathematical  and  physical 
problem  was  an  obscure  professor 
of  thermodynamics  named  Max 
Planck.  He  came  to  the  conclusion 
that  one  or  more  of  the  funda¬ 
mental  assumptions  being  made  by 
these  eminent  physicists  must  be 
inadequate  or  entirely  incorrect. 
Planck  asked  himself  what  assump¬ 
tion  must  be  made,  regardless  of 
whether  it  was  reasonable  or  not,  in 
order  that  the  theory  of  matter 
based  on  this  assumption  would 
lead  to  a  mathematical  expression 
to  fit  the  curve. 

Generally  speaking,  this  kind  of 
thinking  is  both  unscientific  and  un¬ 
wise.  It  is  called  an  ad  hoc  theory, 
that  is,  it  is  a  theory  compounded  to 
fit  a  specific  set  of  facts  and  these 
facts  only.  While  an  ad  hoc  theory 
usually  fits  the  facts,  it  is  frowned 
upon  by  the  scientific  world.  In 
nearly  all  such  cases,  it  is  not  long 
before  additional  data  are  uncov¬ 
ered  which  the  ad  hoc  theory,  made 
to  fit  only  a  specific  set  of  facts, 
fails  to  explain.  For  this  reason, 
the  physicists  of  the  day  paid  little 


attention  to  Planck’s  hypothesis. 

Planck  found  that  he  could  write 
a  mathematical  expression  to  fit  the 
curve  of  black-body  radiation  if  he 
assumed  that  the  moelcules  of  the 
material  of  which  the  black  body 
was  made,  namely  the  molecules  of 
the  lampblack,  would  oscillate  or 
vibrate  under  the  action  of  the  heat 
energy  supplied.  Each  molecule 
thus  became  a  generator  of  high- 
frequency  energy  or  an  oscillator. 

Thus  far  his  assumption  was  not 
different  from  that  made  by  the 
other  physicists.  But  Planck  broke 
sharply  from  the  assumptions  made 
by  the  others  when  he  said  that 
these  microscopic  oscillators  can 
generate  energy  only  in  integral 
multiples  of  a  unit  amount  of 
energy  which  we  shall  call  simply 
E  (the  least  amount  of  energy  that 
any  oscillator  could  have  would  be 
E  ergs  or  joules  or  any  other  unit 
of  energy) .  Oscillators  may  gener¬ 
ate  2E,  3E,  lOE,  72E,  and  so  on, 
but  never,  say,  2.53 12E  ergs  or 
units  of  energy,  or  3.5E  units,  or 
7.7E  units.  In  short,  the  basic  unit 
of  energy  E  can  be  multiplied  by  an 
integer,  or  a  whole  number  only. 
When  describing  the  energy  of  any 
other  oscillator,  all  intermediate 
values  of  energy  were  arbitrarily 


omitted  from  further  consideration 
in  Planck's  theory.  This  hypothesis 
received  little  immediate  attention. 

Photoelectricity 

When  light  strikes  certain  sur¬ 
faces,  such  as  zinc,  electrons  are 
knocked  out  from  the  metal  surface. 
If  a  metal  plate  is  then  placed  near 
the  metal  surface  in  a  vacuum  and 
made  positive  with  respect  to  the 
zinc  plate,  electrons  will  flow  to  the 
positive  plate  and  an  electric  cur¬ 
rent  can  be  detected.  Phototubes 
are  made  that  employ  this  principle. 

It  might  seem  perfectly  reason¬ 
able  that  if  the  intensity  of  the 
light  shining  on  the  zinc  plate  is  in¬ 
creased,  the  energy  with  which  the 
light  strikes  the  zinc  atoms  would 
be  increased  and  the  electrons 
knocked  out  from  the  zinc  plate 
would  have  greater  energy.  This  is 
entirely  wrong. 

The  intensity  of  the  light  has  no 
effect  on  the  energy  of  electrons 
knocked  out — it  determines  only  the 
number  of  the  electrons  liberated 
from  the  zinc  plate.  To  get  higher- 
energy  electrons  out,  the  frequency 
of  the  light  must  be  increased. 

The  fact  that  the  higher  energy 
electrons  are  freed  by  the  higher 
frequencies  of  light  was  well  known 


TRANSISTOR  QUANTUM  MECHANICS 

An  ocquaintonce  with  quantum  mechanics  is  prerequisite  ta  thorough  understanding  of  transistor  electronics. 

In  this  article  the  concepts  of  energy  levels,  energy  bonds,  forbidden  bands  and  quanta  in  general  are  diKussed  in  basic  language  de¬ 
signed  to  be  understood  by  electronics  engineers  and  technicians  whose  knowledge  of  solid-state  physical  principles  has  been  neglected 
because  of  long  associotion  with  tube  technology. 

These  principles,  along  with  those  of  hole  formation  and  transistor  action  presented  in  the  first  article  of  this  series,  are  presented  as 
groundwork  for  the  more  advanced  theory  and  practical  applications  of  transistors  to  be  covered  in  subsequent  ortkle. 
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around  1905.  As  in  the  case  of 
black'body  radiation,  physicists 
were  unable  to  establish  the  mathe¬ 
matical  relationship  between  energy 
and  frequency.  When  quite  a 
young  man,  Einstein  tried  to  find 
this  mathematical  relationship.  He 
found  that  if  he  applied  Planck’s 
idea  about  the  energy  imparted  to 
the  zinc  plate  by  the  light  occurring 
only  in  integral  multiples  of  a  fixed 
unit  of  energy  E,  there  was  a  possi¬ 
bility  that  he  could  supply  a  suitable 
equation.  Planck,  for  this  basic 
unit  of  energy,  had  written  simply 
E  is  proportional  to  /,  the  frequency, 
or  E  =  constant  x  /. 

This  constant,  which  is  now 
known  as  Planck’s  constant,  is 
given  by  6.6  x  lO'"  erg  sec,  and  is 
usually  designated  by  the  letter  h. 
So  the  liquation  that  Planck  wrote 
for  this  basic  unit  of  energy  is 

E~  hf  (1) 

The  unit  of  Planck’s  constant  is  erg 
seconds  and  that  of  /  is  cycles  per 
second.  In  physics  “cycle”  is  not  a 
bona-fide  unit  and  the  units  of  fre¬ 
quency  will  usually  be  found  to  be 
given  by  “per  second”  or  time"*. 
Dimen.sionally 

h  S  ^  E 

ffg  Hec8  X - -  ergi 

sees 

Starting  with  Planck’s  assumption 
and  applying  it  to  the  photoelectric 
effect  described  above,  Einstein 
wrote  an  equation  which  stated  that 
the  kinetic  energy  of  an  electron 
emitted  from  the  photosensitive 
surface.  J  mv*,  is  this  Planck  en¬ 
ergy  hi  minus  a  constant  w,  which 
depends  on  the  nature  of  the  photo¬ 
sensitive  metal  and  is  called  a  work 
function.  Thus  Einstein  wrote 
Jme*— fc/— u»»  (2) 

This  equation  has  been  experi¬ 
mentally  established  as  correct  and 
accurate  and  provides  a  quantita¬ 
tive  formula  to  explain  adequately 
the  photoelectric  effect.  However, 
a  single  application  like  this  one 
does  not  prove  a  theory  and  the 
physicists  of  the  time  were  not 
greatly  impressed  by  an  isolated 
8ucces.s  of  so  radical  a  theory. 

Application  of  Theory 

The  reader  is  probably  ac¬ 
quainted  with  the  dispersion  of 
light  by  u  glass  prism.  White  light 


FIG.  2 — Energy  of  a  quantised  particle, 
such  as  an  electron.  Only  the  ordinate 
is  to  scale.  Figure  shows  how  energy, 
occording  to  quontum  mechonics,  can 
change  in  discrete  amounts  only,  and 
often  in  large  lumps 


focused  as  a  beam  on  a  prism  is 
broken  up  into  its  component  colors 
or  frequencies,  violet,  indigo,  blue, 
green,  yellow,  orange  and  red. 

Consider  two  vertical  carbon  elec¬ 
trodes  with  the  lower  one  scooped 
out  to  form  a  hollow  in  the  top  of 
it  where  it  faces  the  upper  one. 
Pour  a  small  quantity  of  fine  chips 
of  some  element  like  copper  or 
aluminum  into  this  hollow.  Near 
the  space  between  the  two  carbon 
electrodes  place  a  suitable  prism. 
When  an  electric  arc  is  struck  be¬ 
tween  the  carbon  electrodes,  the 
characteristics  of  the  arc  are  af¬ 
fected  by  the  element  placed  in  the 
hollow.  The  element  vaporized  by 
the  heat  of  the  arc  radiates  a  large 
number  of  frequencies  and  these 
are  dispersed  or  separated  by  the 
prism.  Focusing  the  radiation  on 
a  suitable  photographic  plate  con¬ 
stitutes  an  exposure.  When  the 
plate  is  developed,  regularly  spaced 
lines  are  observed  on  the  negative. 

This  negative  is  called  a  spectro-  - 
gram.  The  lines  in  the  spectro¬ 
gram  are  unique  for  each  element 
and  correspond  to  the  frequencies 
into  which  the  radiation  is  dis¬ 
persed  by  the  prism.  For  a  long 
time  scientists  tried  to  understand 
why  the  frequencies  were  related  in 
specific  ways  and  to  predict  new 
lines  in  certain  elements.  As  they 
did  not  understand  the  fundamental 
laws  which  produced  the  spectro¬ 
grams,  they  were  mostly  content  to 
derive  empirical  laws  on  the  basis 
of  which  they  could  account  for  the 


observed  lines.  They  could  not  de¬ 
rive  these  formulas  from  consider¬ 
ations  of  the  structure  of  matter. 

A  number  of  series,  or  groups  of 
lines,  were  known  for  the  element 
•hydrogen.  From  chemical  findings 
it  was  known  that  hydrogen  had 
only  one  electron  associated  with  its 
nucleus.  To  explain  the  observed 
series,  a  physicist  named  Kohr  tried 
to  apply  the  Planck  concepts  about 
the  energy  occurring  in  discrete 
jumps  to  the  orbit  of  the  hydrogen 
electron.  Not  only  did  Bohr’s 
theory  fit  the  observed  facts  about 
the  hydrogen  atom  and  electron, 
but  also  he  was  able  to  propose  a 
simple  formula  which  explained 
the  frequencies  of  the  lines  in  the 
hydrogen  and  helium  atom  spectro¬ 
grams. 

His  formula  went  further — it 
predicted  where  to  look  for  new 
lines  beyond  the  range  of  equip¬ 
ment  then  available.  When  im¬ 
proved  apparatus  had  been  devel¬ 
oped  the  lines  were  found  as  Bohr 
had  predicted.  Thus,  by  applica¬ 
tion  of  Planck’s  rather  radical  in¬ 
novation,  Bohr  was  able  to  provide 
a  satisfactory  formula  for  the  fre¬ 
quencies  of  the  lines  in  the  hydro¬ 
gen  series.  Previous  attempts  to 
provide  a  formula  based  on  classical 
concepts  had  failed. 

Energy  Levels 

To  the  physicist,  mechanics 
means  the  body  of  laws,  all  the 
mathematics  and  formulas,  all  the 
theorems  and  axioms,  in  short,  all 
the  rules  that  govern  the  descrip¬ 
tion  and  explanation  of  a  given 
science. 

Quantum  mechanics  is  the  body 
of  rules  and  laws  and  mathematics 
which  determines  our  description  of 
the  phenomena  of  nature  in  terms 
of  quanta,  or  discrete  amounts  of 
something,  such  as  energy  or  mo¬ 
mentum.  The  ideas  about  the  laws 
of  nature  as  conceived  prior  to  the 
advent  of  the  quantum  hypothesis 
are  known  as  classical  mechanics. 

Consider  a  molecule  d  inches 
above  the  ground.  The  reader  can 
imagine  an  experiment  in  which  he 
raises  the  molecule  an  infinitesi¬ 
mally  small  amount.  Ad.  Potential 
energy  may  be  defined  as  the  weight 
of  a  body  times  the  distance  through 
which  it  is  raised.  If  the  change 
in  height  of  the  molecule  is  given  by 
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Ad,  the  change  in  its  potential 
energy  is  given  by  WAd.  If  we  can 
make  Ad  extremely  small,  w’e  can 
also  make  WAd  quite  small  and 
thus  change  the  energy  by  as 
small  an  amount  as  we  please.  But 
Planck’s  hypwthesis  says  we  cannot 
do  this — the  least  amount  by  which 
energy  may  be  changed  is  given  by 
E  =  hf,  where  h  is  Planck’s  con¬ 
stant,  and  /  is  a  frequency  associ¬ 
ated  with  the  molecule. 

The  concept  of  energy  varying  in 
jumps  or  quanta  does  not  appeal  to 
the  common  sense  as  much  as 
energy  varying  smoothly  or  having 
a  continuous  distribution.  As  we 
will  see  later  many  of  our  ideas  on 
logic  are  rudely  disturbed  by  the 
mandates  of  quantum  mechanics. 
The  success  of  quantum  mechanics 
lies  in  its  ability  to  explain  experi¬ 
mental  data  and  to  indicate  new 
avenues  of  experimental  investiga¬ 
tions. 

The  discreteness  in  the  distribu¬ 
tion  of  energy  of  electrons  when 
within  the  field  of  influence  of  the 
nucleus  makes  it  necessary  to  con¬ 
sider  energy  levels.  An  energy 
level  means  a  specific  value  of  en¬ 
ergy  which  is  some  whole  number 
multiplied  by  hf^.  By  speaking  of  an 
energy  level,  we  imply  that  the  ad¬ 
jacent  energy  value  is  another  level 
not  less  than  hf  units  of  energy 
above  or  below  the  first. 

Energy  Bands 

For  many  reasons  energy  levels 
frequently  occur  in  groups,  and 
such  a  series  of  energy  levels  is 
called  an  energy  band.  There  are 
some  series  of  energy  levels  that 
are  never  observed  experimentally. 
In  other  words,  electrons  have  never 
been  found  that  have  energy  levels 
in  these  series. 

Such  groups  of  energy  levels  are 
called  forbidden  bands  or  energy 
gaps.  The  concept  of  energy  bands 
and  forbidden  energy  levels  is  of 
particular  importance  in  the  study 
of  semiconductors  and  transistor 
theory. 
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The  abscissa  on  Fig.  2  has  no 
scale;  a  vertical  series  of  points 
would  do  just  as  well.  The  ordi¬ 
nate  is  energy  in  suitable  units.  At 
the  top  of  Fig.  2  is  shown  a  series 
of  energy  levels  marked  with  pos¬ 
sible,  though  not  nece.ssarily  realiz¬ 
able,  energy  values,  and  this  set  of 
energy  levels  constitutes  a  band. 
It  is  called  conduction  band  to  in¬ 
dicate  that  in  our  discussion  of 
germanium,  electrons  with  energy 
levels  that  fall  within  this  band 
are  the  ones  that  are  taking  part  in 
the  conduction  process  or  are  car¬ 
riers  of  electric  current. 

Below  this  conduction  band  other 
energy  levels  are  theoretically  pos¬ 
sible.  In  the  case  of  germanium,  at 
room  temperature  electrons  which 
have  energy  values  that  fall  in  this 
range  are  never  observed.  These 
energy  levels  that  are  not  observed 
experimentally  constitute  a  forbid¬ 
den  band  or  energy  gap. 

An  electron  volt  is  a  unit  of 
energy  used  by  physicists  in  the 
quantitative  description  of  electrical 
phenomena.  It  is  the  energy  ac¬ 
quired  by  an  electron  in  falling 
through  a  potential  difference  of 
one  volt.  In  terms  of  this  measure 
of  energy,  the  energy  gap  or  forbid¬ 
den  band  width  for  the  semicon¬ 
ductor  germanium  is  about  0.7  elec¬ 
tron  volt  (ev),  and  for  silicon, 
another  semiconductor  used  in 
transistors,  it  is  about  1.1  ev. 

Below  the  forbidden  band  shown 
in  Fig.  2  is  a  series  of  possible 
energy  levels  which  collectively 
form  a  band  called  a  valence-bond 
band.  For  the  present  it  is  suffi¬ 
cient  to  nay  that  these  electrons  are 
bound  or  fixed  in  their  energy 
levels.  These  electrons  cannot  read¬ 
ily  change  their  energy  level  or 
wander  about  under  the  influence 
of  electric  fields.  Within  the  va¬ 
lence-bond  band  a  single  electron 
may  be  found  at  each  of  the  possible 
energy  levels.  As  the  electrons  can¬ 
not  readily  change  their  energy 
level,  the  entire  band  ordinarily  re¬ 
mains  filled  and  therefore  is  called 
a  filled  band. 

For  an  insulator  such  as  diamond 
the  energy  gap  is  7.0  ev  (compare 
Ge  0.7  ev.  Si  1.1  ev).  For  a  con¬ 
ductor,  the  conduction  and  valence 
bonds  overlap  and  an  energy  gap 
does  not  exist.  It  is  thus  seen  that 
the  energy  gap  may  be  used  to 


classify  insulators,  semiconductors, 
and  conductors. 

It  is  important  to  observe  that 
the  levels  in  the  valence-bond  band 
are  below  the  levels  in  the  conduc¬ 
tion  band.  If  sufficient  energy  is 
imparted  to  electrons  in  the  valence- 
bond  band,  they  may  acquire  suffi¬ 
cient  energy  to  jump  across  the  en¬ 
ergy  gap.  In  verification  of  the 
quantum  hypothesis,  the  electrons 
never  land  within  the  forbidden 
band.  They  will  either  acquire 
enough  energy  to  suddenly  appear 
at  levels  in  the  conduction  band 
or  they  will  stay  in  the  valence-bond 
band. 

Quantum  State 

The  reader  is  now  familiar  with 
the  fact  that  electrons  may  have 
different  energy  levels.  This  differ¬ 
ence,  as  w’ell  as  other  differences 
between  electrons,  may  be  com¬ 
pletely  described  by  a  set  of  num¬ 
bers  peculiar  to  quantum  mechanics 
called  the  quantum  numbers.  These 
quantum  numbers  which  completely 
specify  the  condition  or  state  of  an 
electron  define  its  quantum  state. 
It  is  sufficient  to  remember  that 
surface  states  and  quantum  states 
of  particles  such  as  electrons  or 
atoms  may  be  described  by  these 
quantum  numbers. 

Summary 

The  following  points  should  be 
retained  from  this  article. 

(1)  An  electron,  when  in  the 
sphere  of  influence  of  the  nucleus, 
has  certain  possible,  discrete  values 
of  energy,  or  energy  levels,  which 
are  integer  multiples  of  hf.  No  in¬ 
termediate  values  of  energy  are 
permitted. 

(2)  Groups  or  ensembles  of  en¬ 
ergy  levels  are  called  bands. 

(3)  For  a  semiconductor,  there  is 
a  conduction  band,  a  forbidden  band 
or  energy  gap,  and  a  valence-bond 
band. 

(4)  One  electron  can  be  distin¬ 
guished  from  another  by  specifica¬ 
tion  of  its  quantum  state. 
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X-Ray  Absorption  Gage 


Detects  and  records  voids  as  small  as  10“^  cubic  inches  in  artillery  projectile  filling. 
System  is  insensitive  to  x-ray  voltage  fluctuations,  reduces  limiting  noise  from  multiplier 
phototubes  by  novel  negative  feedback  arrangement 


Superseding  the  slower  x-ray 
photography  method  of  de¬ 
tecting  voids  in  artillery  shell  fillers, 
the  instrument  described  here 
meets  the  problem  of  adequate 
signal-to-noise  ratio  without  band¬ 
width  reduction.  Noise  is  caused 
by  statistical  fluctuation  of  photo¬ 
tube  sensitivity  and  by  x-ray  fluc¬ 
tuation  due  to  line  voltage  variation. 

General  Description 

A  photoelectronic  method  is  em¬ 
ployed  where  x-rays,  after  passing 
through  the  part  under  test,  strike 
a  pair  of  potassium  iodide  scintil¬ 
lation  crystals  which  emit  visible 

From  a  paper  presented  at 

Eighth  National  Electronics  Conference 

Chicago,  III. 


By  GEORGE  M.  ETTINGER 

standard  Bleotronica  Research  Carp. 
New  York.  N.  Y. 


light  approximately  proportional  to 
x-ray  intensity.  The  light  from  the 
crystals  is  brought  to  the  cathodes 
of  secondary  emission  phototubes 
whose  output  is  amplified  and  ap¬ 
plied  to  a  d-c  meter  and  a  chart 
recorder. 

In  common  with  recent  indus¬ 
trial  x-ray  systems’,  the  generator 
employed  is  of  the  self-rectifying 
type  and  produces  short  pulses  of 
x-rays  at  60  cps  repetition  rate. 
It  is  therefore  possible  to  employ 
a-c  couplings  in  the  various  am¬ 
plifiers,  so  drifts  due  to  phototube 
and  amplifier  warm-up  and  aging 
are  very  much  reduced. 

To  eliminate  variations  due  to 
line  voltage  changes,  the  whole 
system  is  operated  as  a  self-bal¬ 


FIG.  2 — Dyiiod*  fecdbock  raducM  un¬ 
balance  between  the  two  pbotohibee  hy 
▼arytng  their  dynode  polentlaU 

ancing  bridge  where  output  is 
substantially  independent  of  excita¬ 
tion  voltage  and  varies  only  when 
unbalance  between  the  bridge  ele¬ 
ments  is  present  (Fig.  1). 

When  equal  x-ray  absorption 
takes  place  along  the  paths  from 
the  x-ray  generator  to  the  two 
.scintillation  crystals,  the  outputs 
from  the  two  preamplifiers  (60  cps 
repetition  rate  pulses)  will  be  equal, 
and  no  voltage  is  induced  in  the 
.secondary  of  the  differential  trans¬ 
former  shown.  If  the  thickness  of 
material  facing  one  scintillation 
counter  is  reduced  due  to  a  void, 
the  output  pf  that  preamplifier  will 
become  greater  than  that  of  the 
other  preamplifier;  therefore  a 
difference  signal  appears  across  the 
transformer  secondary,  providing 


FEEDBACK 

Time  consant 


FIG.  1 — Block  diagroin  shows  soU-boloncinq  bridge  orrongsmsnt  of  diiisrsntiol 
x-roy  gaugo  whoso  output  is  indopondont  of  lino  Toltago  Toriations 
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crystal 


Checks  Artillery  Shells 


AnllUry  proicctilM  or*  tMt*d  by  x-ray  eoug*  lo  detect  filler  irregularities  and 
Toids  inside  shell 


FIG.  3 — Pulses  with  regeneratloa  (A) 
and  negottee  feedback  (B) 


input  to  a  vacuum-tube  amplifier 
which  drives  a  phase-sensitive  de¬ 
tector  whose  output  polarity  changes 
if  the  unbalance  between  the  two 
x-ray  absorption  paths  reverses. 
The  signal  is  further  amplified  in 
a  push-pull  stage  and  fed  back  to 
the  dynodes  of  the  photomultipliers 
so  as  to  reduce  the  unbalance  be¬ 
tween  the  two  signals,  by  varying 
the  dynode  potentials  of  the  two 
phototubes  (Fig.  2). 

The  cathode  voltage  is  constant 
and  the  potential  of  the  positive 
end  of  the  bleeder  chain  is  changed 
as  required  to  vary  photomultiplier 
gain.  The  total  accelerating  volt¬ 
age,  distributed  over  nine  or  ten 
stages,  is  therefore  controlled.  Since 
the  photomultiplier  is  essentially  a 
constant  current  device,  with  anode 
current  almost  independent  of 
anode-to-last-dynode  voltage,  this 
arrangement  is  satisfactory  for 
accelerating  voltage  changes  of  the 
order  of  100  volts. 

The  dynode  feedback  system 
gives  self-balancing  bridge  opera¬ 
tion  where  the  input  to  the  meter¬ 
ing  and  recording  instruments  is 
the  voltage  necessary  to  restore 
balance.  In  addition,  the  feedback 
system  reduces  those  components 
of  the  phototube  noise  which  are 
of  a  modulation  nature  (shot 
effect)  since  an  increase  of  emis¬ 
sion  from  one  multiplier  phototube 


causes  reduced  accelerating  voltage 
to  be  applied  to  that  tube,  as  well 
as  increased  voltage  to  the  other 
tube.  These  tend  to  reduce  the 
effects  of  changes  of  phototube 
characteristics.  The  system  may  be 
analyzed  by  the  well-known  tech¬ 
niques  of  envelope  feedback,  and 
stability  conditions  determined. 
Figure  3  shows  pulses  due  to  a 
small  change  of  x-ray  absorption 
in  one  channel,  when  the  system 
is  connected  for  positive  feedback 
or  regeneration  (Fig.  3A)  and  for 
negative  feedback  or  self-balancing 
action  (Fig.  3B). 

Mechanical  Considerations 
< 

Projectiles  of  3.5-inch  diameter, 
having  a  i-inch  steel  casing,  were 
to  be  inspected  for  the  presence  of 
cavities  in  their  filling.  To  scan  the 
complete  volume,  it  was  found 
desirable  to  employ  a  helical  scan¬ 
ning  method,  with  two  fixed  scintil¬ 
lation  crystals  a  small  distance 
apart  (Fig.  4).  A  scanning  pitch 
of  A-inch  was  chosen,  and  the  speed 
of  rotation  adjusted  so  that  faults 
A-inch  apart  would  produce  signal 
pulses  separated  by  0.2  second, 
which  could  be  handled  by  an 
electronic  system  having  a  band¬ 
width  greater  than  5  cycles  per 
second.  Where  signal-to-noise  ratio 
is  not  so  important,  as  when  in¬ 
specting  a  component  for  larger 


faults,  the  mechanical  scanning 
speed  may  be  increased  and  the 
amplifier  bandwidth  extended  by 
switching  capacitors  out  of  the  low- 
pass  filter  structures. 

The  end  view  of  Fig.  4  shows  a 


.!  'x  TAOOHTiHC  tUKK 
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FIG.  4 — DolaUs  of  bolaacad  x-ray  da- 
tector  tystara  with  two  scinlillalloa 
crystals  iixad  a  smoU  dtetoaea  apart  to 
allow  scoiiaiag  complata  volnssa 


FIG.  S— -Ootpat  of  obaorplloa  goaga  lor 
OXOZ-ladi  choaga  la  OA-lack  steal  agalr- 
alaat  obtolaad  wUh  ItO-kvp  aaays. 
4«a  baoB  eonaat 
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PMOTOMULTW.CRS  VOLTS  -  TSO 

X-R4Y  VOLTS-IZO  KVP 


HG.  I — Typical  proioctU*  tost  rocord  with  pulsM  conMponding  to  Tartod  dopths 
in  iillor.  Roducinq  phototubo  Toltaqo  hnproTM  ■ignol-to-noiso  ratio 


FIG.  7 — Eiioct  of  x-roy  Toltago  variation  on  goqo  oatput  with  proioetiU  In  ponition 
and  itatlonary  ahown  voltaqo  chonqo  from  120  to  170  kvp  produced  output  chonqo 
no  groator  thon  chonqo  in  stool  thicknoss  of  0.005  in  0.025  inch 


projectile,  an  x-ray  generator,  and 
two  multiplier  phototubes.  Type 
6819  tubes  are  preferred  to  the 
type  1P21  in  this  application,  be¬ 
cause  of  their  higher  sensitivity 
and  their  flat  window.  To  keep  the 
two  potassium  iodide  crystals  in 
close  proximity  and  yet  allow  for 
the  diameter  of  the  phototubes, 
curved  light  guides  of  clear  Lucite 
were  employed.  The  crystals  were 
cemented  to  one  end  of  the  guides 
whose  other  ends  were  cemented 
to  the  phototube  windows. 

One  of  the  x-ray  beams  passes 
through  th®  center  of  the  projectile ; 
the  other  beam  is  some  distance 
off  center.  This  arrangement  is 
necessary  to  avoid  a  blind  spot 
which  exists  with  symmetrical 
beams  where  a  small  cylindrical 
volume  around  the  center  line  is 
never  inspected. 

The  x-ray  beams  were  each 
A-inch  diameter;  the  potassium 
iodide  crystals  themselves  were 
only  J-inch  square,  so  that  further 
collimation  between  the  projectile 
and  the  crystals  was  unnecessary. 


Figure  5  shows  the  system  out¬ 
put,  as  displayed  on  a  chart  re¬ 
corder,  when  a  steel  shim  0.002  inch 
thick  was  placed  between  the  pro¬ 
jectile  and  one  of  the  scintillation 
crystals.  The  projectile,  at  an  x-ray 
voltage  of  160  peak  kilovolts,  had 
an  x-ray  absorption  equal  to  ap¬ 
proximately  0.5  inch  of  steel.  The 
signal-to-npise  ratio  under  these 
conditions  is  approximately  six  to 
one,  indicating  unity  signal-to- 
noise  ratio  would  be  obtained  for 
a  thickness  change  of  less  than 
0.0005  inch  in  0.6  inch  of  steel. 
This  signal-to-noise  ratio  can  be 
controlled  by  variation  of  amplifier 
bandwidth;  the  bandwidth  of  6 
cycles  per  second  is  adequate  in 
this  application. 

Typical  Results 

A  typical  record  obtained  when 
testing  a  projectile  is  shown  in 
Fig.  6.  The  pulses  correspond  to 
artificial  defects  in  the  filling,  i 
and  i-inch  diametei  and  one  inch, 
i  inch  and  i  inch  deep.  Signal-to- 
noise  ratio  of  three  to  one  is  main¬ 


tained  for  the  smallest  void,  whose 
volume  is  approximately  0.0008 
cubic  inch. 

Figure  6  also  shows  the  improve¬ 
ment  of  signal-to-noise  ratio  ob¬ 
tained  by  reducing  photomultiplier 
voltage  from  750  volts  to  .500  volts. 
The  increase  of  amplifier  gain  or 
x-ray  voltage  necessary  to  com¬ 
pensate  for  the  relatively  low 
phototube  .sensitivity  at  the.se  ac¬ 
celerating  voltages  can  be  achieved 
easily.  In  the  present  case,  the 
x-ray  voltage  was  increased  from 
120  peak  kilovolts  to  160  peak 
kilovolts. 

The  effect  of  x-ray  voltage  varia¬ 
tions  is  shown  in  Fig.  7.  A  change 
of  voltage  from  120  to  170  peak 
kilovolts,  at  constant  beam  current, 
produced  a  change  of  output  no 
greater  than  that  due  to  a  steel 
thickness  change  of  0.005  inch  in 
0.25  inch. 


Circuit  Details 

Figure  8  shows  the  preamplifier 
and  photomultiplier  circuits  em¬ 
ployed  in  each  pickup  head.  The 
amplifiers  employ  miniature  pen¬ 
todes,  type  6AK5,  operated  in  a 
starved  pentode  circuit.’ 

Figure  9  is  the  circuit  of  the 
differential  amplifier  and  phase- 
sensitive  detector.  Signals  from  the 
two  preamplifiers  are  fed  by  a  pair 
of  cathode  followers  to  the  differ¬ 
ential  transformer,  wound  on  a 
Permalloy  toroidal  core.  The  cath¬ 
ode  resistances  are  taken  to  a 
negative  supply  of  150  volts,  to 
ensure  that  no  overloading  takes 
place  in  the  system  before  the 
difference-taking  process  is  carried 
out  in  the  transformer. 

The  phase-sensitive  detector,  de¬ 
riving  its  input  from  a  6SK7  pen¬ 
tode,  consists  of  a  6SN7  double 
triode  whose  plates  are  connected 
to  a  center-tapped  60-cps  trans- 


FIG.  8 — Preampliiiar  and  phototub*  dr- 
cuit*  u**d  in  ooch  pickup  head.  Minla- 
tur*  6AK5  tub**  op*rot*  in  ■torrod  p*n- 
tod*  circuit 
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FIG.  9 — DUivrcntial  ampUitoi  and  phoM  MnsltiT*  d«l*ctor  circuito.  SigaoU  from 
praompliiton  i*«d  dUi»r»nttal  trontiomicr  with  toroidal  coro 


former.  Pu-sh-pull  rectified  output 
is  obtained  from  the  two  cathodes. 
The  last  voltage  amplifier  stage  is 
again  a  6SN7  double  triode,  and 
provides  signal  for  a  push-pull 
power  amplifier  to  feed  a  chart 
recorder,  a  center-zero  milliam- 
meter  for  direct  indication,  and 
phototube  dynode  feedback. 

Phototube  Performance 

In  the  balanced  x-ray  detecting 
system,  signal-to-noise  ratio  is 
largely  determined  by  phototube 
noise.  To  be  considered  are 
thermionic  emission  from  the  pho¬ 
tocathode  and  secondary  emitter 
surfaces,  and  shot  effect,  which 
produces  a  noise  modulation  of  the 
carrier  and  cannot  be  removed  by 
means  of  tuned  circuits. 

To  study  these  effects,  the  elec¬ 
trical  output  from  several  types  of 
multiplier  phototubes  was  displayed 
on  a  recording  spectrum  analyzer, 
to  yield  the  spectra  reproduced  in 
Fig.  10.  These  were  taken  with  the 
phototube  excited  by  short  light 
pulses  at  1,400  cps  repetition  rate. 
The  noise  level  is  small  while  there 
is  no  signal ;  however  the  noise  level 
is  only  a  few  decibels  below  signal 
level  when  signal  is  present,  show¬ 
ing  the  noise  is  of  a  modulation 
nature.  Analysis’  shows  that  photo¬ 
tube  voltage  signal-to-noise  ratio 
due  to  shot  effect  alone  is  approxi¬ 
mately  proportional  to  the  square 
root  of  the  signal  applitude. 

The  records  of  Fig.  10  indicate 
the  desirability  of  reducing  dynode 
voltage  to  obtain  high  signal-to- 


noise  ratio.  The  noise  is  concen¬ 
trated  in  a  band  extending  approxi¬ 
mately  30  cycles  per  second  on 
either  side  of  the  modulation  fre¬ 
quency,  so  signal-to-noise  ratio  will 
be  approximately  inversely  propor¬ 
tional  to  bandwidth  for  pass  bands 
less  than  about  15  cps  wide. 

Further  tests  have  indicated  the 
desirability  of  reducing  the  voltage 
between  photocathode  and  first 
dynode,  as  well  as  the  voltage  be¬ 
tween  last  dynode  and  anode,  to  a 
lower  value  than  the  accelerating 
voltages  between  the  secondary 
emission  dynodes.  In  recent  pub¬ 
lished  work*  *  on  scintillation  count¬ 
ers,  it  has  been  suggested  that  sig- 
nal-to-noise  ratio  can  be  improved 


FIG.  10 — Output  •p«cUo  oi  1P21  tub* 
at  Tarious  accalcratinq  rollaq**  indi¬ 
cat*  b*tt*i  tiqnol-to-noU*  ratio  at  1ow*t 
dynod*  Tollaq** 


by  operating  with  very  large  poten¬ 
tial  differences  between  photocath¬ 
ode  and  first  dynode.  Measurements 
made  on  a  number  of  5819  and 
1P21  tubes,  however,  have  indi¬ 
cated  that  better  signal-to-noise 
ratio  may  be  obtained  with  low 
cathode-first  dynode  voltage  (Fig. 
10).  These  measurements  were 
made  with  a  bandwidth  of  only  a 
few  hundred  cycles  per  second  so 
that  the  shift  of  the  maximum  of 
the  phototube  noise  power  spectrum 
due  to  change  of  cathode-first  dy¬ 
node  voltage  had  little  effect. 

Some  improvement  was  obtained 
by  using  the  10-stage  5819  tube 
rather  than  the  9-8tage  1P21.  Sig¬ 
nal-to-noise  ratio  for  a  5311 
(British)  photomultiplier  tube  was 
higher  than  for  the  other  tubes. 
Most  of  the  noise  in  the  5311  tubes 
was  due  to  thermionic  or  field  emis¬ 
sion,  rather  than  due  to  shot  effect. 

This  instrument  may  be  employed 
quite  generally  in  thickness  gaging 
as  well  as  in  fault  detection.  For 
thickness  gaging,  one  of  the  crys¬ 
tals  is  irradiated  by  x-rays  passing 
through  a  reference  piece  of  the 
same  material  as  the  part  or  parts 
to  be  tested;  a  discrimination  of 
0.0005  inch  of  steel  in  0.25  inch,  or 
one  part  in  600  thickness  change, 
can  be  obtained.  For  the  detection 
of  small  faults  or  irregularities  a 
method  where  the  part  under  in¬ 
spection  acts  as  its  own  reference 
piece  is  preferred,  as  in  the  present 
application  where  two  identical 
pickup  heads  are  employed. 
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Reliability  is  the  paramount 
factor  in  the  design  of  large 
systems  such  as  electronic  digital 
computers.  Present  operating  ma¬ 
chines  are  so  large  that  the  limit 
imposed  by  the  frequency  of  fail¬ 
ures  prohibits  further  expansion. 
Pulse  circuits  in  these  machines 
have  been  pushed  to  the  upper  limit 
of  operating  speed.  Yet  the  need 
for  larger-capacity  higher-speed 
systems  is  urgent. 

A  new  material  for  increasing  re¬ 
liability  is  a  ferrite  (ferromag¬ 
netic  ceramic)  having  a  nearly 
rectangular  hysteresis  loop.  The 
most  important  application  for  this 
material  is  a  high-speed  arbitrary- 
access  memory  in  which  tiny  ferrite 
toroids  are  used  to  store  binary  in¬ 
formation.  Many  other  pulse-cir¬ 
cuit  applications  are  significant, 
some  depending  on  the  hysteresis  of 
the  material  for  memory  and  others 
using  its  non-linear  characteristic 
for  switching  applications. 

Coincident-Current  Memory 

Magnetic  drum  and  acoustic  delay 
line  storage  units  are  inherently 
serial  devices  and  use  time  as  one 
selection  coordinate,  resulting  in  a 
great  loss  in  computing  speed  or 
flexibility.  The  electrostatic  stor¬ 
age  tube,  now  the  most  widely  used 
high-speed  arbitrary-access  mem¬ 
ory,  is  a  complex  device  requiring 
considerable  maintenance  and  lack¬ 
ing  satisfactory  reliability  for  many 
applications.  The  coincident-cur- 
rent  memory,  using  ferrite  toroids 
for  storage  of  binary  information, 
is  an  inexpensive,  simple,  high¬ 
speed,  arbitrary-access  memory 
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Digital  Computers 

Memory  units  and  matrix  switches  using  new  square-loop  ferrite  material  increase  speed 
and  reliability  of  digital  computers.  Storage  units  with  arbitrary-access  and  read-out  time 
of  five  microseconds  or  less  makes  stored  information  rapidly  available  without  scanning 

time  required  by  other  systems 


which  promises  to  provide  the  de¬ 
gree  of  stability  and  reliability  re¬ 
quired. 

Operation 

A  flux-current  (4>-/)  character¬ 
istic  of  a  ferrite  toroid  is  shown  in 
Fig.  lA.  The  positive  and  negative 
remanent  magnetizations  are  de- 
flned  as  the  one  and  zero  states  re¬ 
spectively.  In  the  4-by-4  memory 
array  illustrated  in  Fig.  2,  informa¬ 
tion  is  read  out  of  the  array  by  ap¬ 
plying  coincident  current  pulses  of 
amplitude  — /«/2  to  one  vertical  and 
one  horizontal  element,  causing  a 
large  change  in  the  flux  of  the  se¬ 
lected  core  if  it  holds  a  one  and  a 
very  small  change  if  it  holds  a 
zero. 

A  flux  change  in  any  core  in  the 
array  wdll  induce  a  voltage  on  the 


output  winding  which  threads  ev¬ 
ery  core.  Voltages  obtained  by  read¬ 
ing  a  one  or  a  zero  from  a  single 


FIG.  1 — Characteristic  curvs  (A)  oi  fsr- 
rlts  toroid.  Voltages  produced  (1)  by  a 
one  or  sero  stored  in  a  toroid 


core  are  shown  in  Fig.  IB.  Since 
reading  out  always  leaves  the  se¬ 
lected  core  in  the  zero  state,  rewrit¬ 
ing  is  necessary  if  information  is 
to  be  retained.  This  is  accomplished 
by  applying  coincident  -  current 
pulses,  of  amplitude  +/./2,  to  one 
horizontal  and  one  vertical  element. 
Writing  new  information  is  accom¬ 
plished  during  a  normal  read-re- 
write  cycle  by  disregarding  the  old 
information  read  out  and  writing 
the  new  information  by  the  same 
mechanism  used  for  rewrite. 

A  possible  arrangement  for  a 
parallel  computer  memory  is  shown 
in  Fig.  2B.  An  array  is  placed  in 
each  column  and  only  one  z-coordi- 
nate  switch  and  one  y-coordinate 
switch  are  used  to  provide  the  coin¬ 
cident-current  pulses  for  the  entire 
memory.  If  n  is  the  number  of  z  or 


SELECTtO  CORE 


ZERO  OR  ONE 
READ  OUT 


FIG.  2 — A  4-b74  mumory  anay  (A)  with  currual  pulsM  — Im/2  ruodlse  out  tbu  BuUctud  FIG.  3 — A  four-pouiiloa  Bafautte  BOlftai 
cor*.  Arraaqumuat  la  (B)  punait*  Mluctlaq  iram  a  auoibur  oi  arroy*  switch  uslaq  iorrtls  toroids 
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y  elements,  each  switch  can  be  set 
by  a  binary  number  containing 
logi”  digits,  and  n*  binary  digits  arp 
stored  in  each  column  of  the  mem¬ 
ory.  When  the  two  switches  are 
pulsed  for  read,  the  information  is 
read  out  of  the  selected  x-y  location 
in  all  columns  simultaneously  into 
the  memory  register. 

For  rewrite,  the  switches  write 
into  the  same  x-y  location  in  all 
columns.  However,  in  each  column 
in  which  the  memory-register  flip- 
flop  holds  a  zero,  a  coincident  cur¬ 
rent  pulse  of  amplitude  -f/./2  is 
applied  to  every  toroid  in  the  array. 
The  2-coordinate  switch  provides 
this  inhibiting  current  pulse  for 
each  column  in  which  a  zero  is  to 
be  written,  to  limit  the  magnitude 


Comparison  oi  roctangular-Ioop  toroids 
wirti  match 


of  the  current  through  any  toroid 
in  that  column  to  /„/2. 

Squareness 

Squareness  ratio  for  coincident- 
current  memory  cores  may  be  de¬ 
termined  from  the  hysteresis  loop 


Note  that  R,  is  a  function  of 
Any  given  ferrite  toroid,  however, 
will  have  a  single  maximum  R, 
which  occurs  at  the  optimum  value 
of  /.. 

Magnetic-Mairix  Switch 

A  2"-position  matrix  switch  em¬ 
ploying  2"  non-linear  magnetic  cores 
is  very  similar  to  the  familiar  di- 
ode-matrix  switch.  An  «-digit  bin¬ 


ary  number  sets  the  flip-flops  which 
bias  the  cores  so  that  all  but  one 
are  biased  into  the  saturation  re¬ 
gion.  This  selected  core  is  then  the 
only  one  which  is  switched  when 
the  current  pulse  from  the  driver 
is  applied. 

A  driving  pulse  of  opposite  po¬ 
larity  must  be  applied  to  reset  the 
switch  before  it  is  again  ready  for 
operation.  Two  16-position  switches 
have  been  used  to  drive  a  16-by-16 
coincident-current  memory  array 
during  the  last  year  at  MIT.  These 
switches  employ  the  .same  rectangu¬ 
lar-hysteresis-loop  material  as  that 
used  for  the  memory  array. 

Slightly  different  characteristics 
are  desired  for  switch  cores,  how¬ 
ever.  Instead  of  a  high  squareness 
ratio  as  defined  for  the  coincident- 
current  memory,  a  high  ratio  of 
remanent  magnetization  to  satura¬ 
tion  magnetization  is  desired  to¬ 
gether  with  a  low  coercivity. 

Other  Applications 

Ferrite  toroids  possessing  rectan¬ 
gular  hysteresis  loops  may  be  used 
for  high-speed  storage  of  binary 
information  in  other  ways  than  the 
coincident-current  memory.  If  the 
total  number  of  digits  to  be  stored 
is  small,  so  that  direct  selection  is 
practical,  a  single-coordinate  selec¬ 
tion  scheme  may  be  used.  In  this 
case,  the  current  pulses  used  for 
reading  and  writing  may  vary  be¬ 
tween  rather  wide  limits  provided 
they  exceed  a  certain  miniumum 
amplitude. 

Where  time  selection  may  be 
u.sed,  rectangular  loop  ferrites  may 
be  employed  in  a  static-magnetic 
delay  line  of  the  type  developed  by 
the  Computation  Laboratory  of 
Harvard  University. 

Magnetic  cores  possessing  non¬ 
linear  characteristics  can  be  used 
for  other  switching  or  logical  oper¬ 
ations  besides  the  magnetic-matrix 
switch,  particularly  for  operations 
similar  to  those  performed  by  crys¬ 
tal-diode  and  or  gates 

Testing 

A  high  squareness  ratio  is  a 
neces.sary  but  not  sufficient  condi¬ 
tion  for  a  satisfactory  toroid.  To 
properly  evaluate  ferrite  toroids  for 
the  memory  application,  a  pulse  test 
has  been  designed  which  subjects  a 


single  toroid  to  the  condition.s  that 
might  be  encountered  in  an  operat- 
in  array.  Actually,  two  tests  are  per¬ 
formed,  one  to  determine  the  small¬ 
est  possible  voltage  from  a  .selected 
toroid  holding  a  one  and  another  to 
determine  the  largest  possible  volt¬ 
age  from  a  selected  toroid  holding  a 
zero. 

Figure  4  shows  a  pulse  pattern 
which  writes  a  one  into  a  toroid, 
followed  by  a  number  of  half-select- 
ing  read  pulses  which  disturb  the 
one  and  tend  to  decrea.se  its  magni¬ 
tude,  as  shown  on  the  hysteresis 
loop.  The  disturbed  one  is  finally 
read  out  by  a  full-amplitude  read 
pulse.  In  the  case  of  a  sati.sfactory 
toroid,  the  voltage  from  the  dis¬ 
turbed  one  is  not  a  function  of  the 
number  of  half-.selecting  pulses, 
provided  that  the  number  of  half- 
selecting  pulses  is  greater  than 
some  small  number,  usually  two  or 
three. 

A  test  which  determines  the  larg- 
e.st  zero  is  shown  in  Fig.  5.  In  this 
case,  the  zero  is  disturbed  by  a 
number  of  half-selecting  write 
pulses.  A  large  ratio  of  disturbed- 
one  voltage  to  disturbed-zero  volt¬ 
age  is  neces.sary  for  a  satisfactory 
toroid.  This  ratio  may  be  calculated 
on  a  peak-amplitude  basis  or  on  the 
basis  of  in.stantaneous  voltages  sam¬ 
pled  at  the  time  that  the  ratio  is  a 
maximum. 

To  prevent  the  voltage  from  half- 
selected  toroids  in  a  large  array 
from  adding  so  that  the  total  volt¬ 
age  from  all  half-selected  toroids 
might  swamp  the  voltage  from  the 
selected  toroid,  the  output  winding 
is  arranged  so  that  the  polarity  of 
the  voltage  induced  on  it  will  alter¬ 
nate  with  each  toroid  along  any  ele¬ 
ment  of  the  array.  This,  inciden¬ 
tally,  means  that  the  voltage  from 
the  selected  toroid  may  be  positive 
or  negative. 

The  total  voltage  observed  on  the 
output  winding  is 

Vr  =  ±  [V.-  2V,.  +  (><  -2) 

U.l  V. 

where  V'.  is  the  magnitude  of  the 
voltage  from  the  .selected  toroid, 
V’„  is  the  magnitude  of  the  volt¬ 
age  from  a  half-selected  toroid,  V, 
is  the  uncanceKed  voltage  from  a 
pair  of  half-selected  toroids  of  op¬ 
posite  polarity,  and  F,  is  the  volt¬ 
age  induced  in  the  output  winding 
due  to  leakage  flux  or  flux  not  con- 
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FIG.  4 — RmuIi*  oi  a  puli*  ImI  us*d  to  dotonnino  tmollMt 
pouibi*  Tollaq*  irom  a  toroid  holding  a  ono 


FIG.  5 — Roaulta  oi  puls*  tost  uaod  to  dotormino  lorgost  poMiblo 
Toltago  irom  a  toroid  holding  a  uro 


fined  to  the  toroids. 

The  voltage  V,  may  be  positive  or 
negative;  in  the  ideal  case  it  would 
be  zero.  Since  it  appears  in  the  ex¬ 
pression  for  the  total  voltage  with 
a  coefficient  (n  —  2)  it  establishes 
an  upper  limit  on  the  size  of  the  ar¬ 
ray.  Perhaps  the  most  important 
factor  behind  V,  is  the  uniformity 
of  the  magnetic  characteristics  of 
the  toroids.  The  requirement  for 
small  Vi  makes  a  high  degree  of 
uniformity  essential.  Another  con¬ 
tribution  to  V,  may  come  because 
will  be  different  for  a  given 
toroid  depending  on  whether  it 
contains  a  one,  a  zero,  a  once-dis¬ 
turbed  one,  a  twice-disturbed  one 
and  so  on.  However,  although  the 
difference  between  the  voltage  from 
a  half-selected  undisturbed  one  and 
a  half-selected  undisturbed  zero  may 
be  significant  the  number  of  such 
pairs  is  limited  to  two.  The  large 
number  of  V/s  will  be  from  half- 
selected  cores  containing  disturbed 
ones  or  disturbed  zeros,  where  the 
difference  will  be  much  less. 

Ferrite  Characteristics 


Family  of  hyalorMla  loop*  for  Graoral 
Coramica  MF-lllI  forrlto 


poration  from  a  magnesium  ferrite. 
The  saturation  flux  density  of  this 
body,  MF-1118,  is  approximately 
2,000  gausses  and  the  coercivity  is 
1.5  oersteds.  A  family  of  hysteresis 
loops  is  shown  in  the  photograph, 
and  other  characteristics  are  listed 
in  Table  I. 

The  toroids  for  coincident-cur¬ 
rent-memory  application  have  an 
outside  diameter  of  0.090  inch.  The 
small  size  is  necessary  to  reduce 
the  power  requirements  for  driving 
the  arrays.  The  /«  for  this  toroid 
is  1.0  ampere  and  the  maximum 
squareness  ratio  is  0.7.  The  dis¬ 
turbed  one  voltage  has  a  peak  ampli¬ 
tude  of  0.1  volt  and  a  duration  of 
1  microsecond.  The  ratio  of  dis¬ 
turbed  one  to  disturbed  zero  is  10 

Table  I — Properties  of  the 
Rectonqrulcir'boop  Body 
MF-1118 


40 

itmmM  515  at  1,010  gauHHes 
H,  1,780  gaiiHHes  at  2.5  oersteds 

Br  1 , 590  gausses 

B,/B,  0.9  approx. 

//,  1.5  oersteds 

Volume  Resistivity  2  X  10’  ohm-cm 

Ciuie  Temperature  300  deg  C 


on  a  peak-amplitude  basis  and 
greater  than  200  on  the  basis  of 
sampled  instantaneous  voltages. 

The  process  by  which  a  rectangu¬ 
lar  hysteresis  loop  is  obtained  in  a 
polycrystalline  ferrite  is  not  under¬ 
stood,  nor  are  the  factors  which  de¬ 
termine  the  switching  time  or  wave¬ 
shape  of  the  output  voltage.  Rec- 

For  some  polycrystalline  ferrites 


with  large  magnetostrictive  coeffi¬ 
cients,  notably  nickel-zinc  ferrite, 
rectangular  hysteresis  loops  have 
been  obtained  by  compressing  a 
toroid  by  means  of  a  clamp  around 
thfr  outside  diameter.  In  this  case, 
the  stresses  set  up  an  easy  direction 
of  magnetization  which  accounts 
for  the  rectangularity  of  the  hys¬ 
teresis  loop.  Residual  mechanical 
strains  in  MF-1118  may  be  respon¬ 
sible  for  its  rectangularity. 

The  same  rectangularity  and  per¬ 
formance  has  been  observed  in 
toroids  ranging  in  diameter  from 
0.060  inch  to  2  inches. 

Recent  experiments  to  reduce  the 
coercivity  of  the  body  MF-1118 
have  produced  rectangular  -  loop 
bodies  with  coercivities  as  low  as 
0.6  oersted.  However,  this  switch¬ 
ing  time  increases  from  1  microsec¬ 
ond  to  approximately  5  microsec¬ 
onds. 

The  high  degree  of  uniformity 
required  for  the  coincident-current- 
memory  application  necessitates 
careful  control  in  the  production 
process.  The  uniformity  of  the  to¬ 
roids  produced  must  be  considered 
an  integral  factor  in  the  evaluation 
and  development  of  satisfactory 
toroids. 
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The  rectangular-loop  ferrite  now 
used  at  MIT  was  developed  by  the 
General  Ceramics  and  Steatite  Cor- 
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Video  Inset  System 


Television  camera  scanning  foreground  subject  against  plain  background  is  used  to  switch 
a  second  camera,  focused  on  inexpensive  background.  Resulting  composite  is  economical, 
particularly  for  trick  effects.  Circuits  are  given  both  for  the  novel  keying  separator  and 

commercially  available  effects  amplifier 


FIG.  1 — EI*inMla  ol  th«  vldao  inMt  aysiain  ahow  a  ainpllfiad  comara  ralay 


Television  broadcasters  are  be¬ 
ginning  to  make  increased  use 
of  a  technique  whereby  the  scene 
from  one  camera  may  be  used  as 
a  background  into  which  the  pic¬ 
ture  from  another  may  be  inset  as 
a  foreground.  Background  scenery 
is  automatically  cut  out  over  the 
area  silhouetted  by  the  foreground 
subject  to  avoid  the  double  expo¬ 
sure  effect  of  ordinary  superimposi¬ 
tions.  Highlights  do  not  bleed 
through  the  foreground,  and  the 
composite  picture  may  be  in  true 
or  fantastic  perspective  as  desired. 

The  so-called  matte  process  em¬ 
ployed  in  the  film  industry  achieves 
these  results  through  meticulous 
photography  together  with  special 
processing  and  combining.  In  tele¬ 
vision,  the  video  inset  system  com¬ 
bines  the  scenes  by  instantaneous 
and  automatic  camera  switching. 
Many  novel  effects  are  practical  in 
both  media  and  in  motion  pictures, 
production  costs  are  sometimes 
drastically  reduced  by  miniaturiza¬ 
tion  of  large  background  sets.  This 
same  cost  saving  may  be  feasible 


for  television  in  the  near  future. 

The  video  inset  system  permits 
using  any  properly  synchronized 
camera  as  a  source  of  background 
scenery  or  action.  The  camera  may 
be  located  in  the  studio  originating 
the  foreground  picture  or  in  a  dif¬ 
ferent  one.  The  background  may 
be  derived  from  a  small  flip  card, 
a  transparency,  a  motion  picture 
film  or  a  live  action  scene  in  the 
same  or  a  different  studio. 

Basically,  the  present  system  is 
merely  a  method  of  switching  from 
the  background  camera  to  the  fore¬ 
ground  camera  whenever  the  latter 
scans  anything  other  than  black. 
Essential  elements,  functions  and 
results  are  shown  in  Fig.  1.  Here, 
the  foreground  camera  pictures 
only  a  man,  strumming  a  ukelele; 
the  background  camera  pictures  a 
tropical  scene,  while  the  composite 
as  viewed  on  the  monitor,  shows 
the  man  still  strumming,  but  now 
standing  in  front  of  the  tropical 
scene. 

First  known  experimental  devel¬ 
opment  in  the  use  of  electronic 
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backgrounds  was  conducted  several 
years  prior  to  the  war  by  NBC. 
Fundamental  ideas  were  proved 
successful,  although  difficulty  was 
encountered  in  properly  switching 
cameras.  By  1940  various  patents 
had  been  issued  on  the  basic  sys- 
tem‘’  *■  *,  one  of  which  included  both 
a  foreground-background  combina¬ 
tion  and  a  middleground  as  well. 
Experimentation  was  resumed  at 
NBC  in  1948,  with  materially  im¬ 
proved  results.  A  method  of  pulse 
shortening,  applied  to  electronic 
background  systems,  has  been  de¬ 
scribed  in  the  literature.* 

During  the  past  year  it  is  under¬ 
stood  that  at  least  three  broad¬ 
casters  have  tested  and  used 
electronic  systems  similar  to  the 
present  video  inset,  with  varying 
degrees  of  success.  All  known  sys- 


FIG.  2 — Special  interconnsctiona.  includ¬ 
ing  dcloy  cablM,  or*  used  to  incur* 
proper  register  of  composite  video 
signal 
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FIG.  3 — Orcolt  diaqrom  oi  th«  NBC  keying  Mporotor  anpUltor 


terns  are  subject  to  certain  in¬ 
herent  limitations  and  are  capable 
of  proper  performance  only  under 
carefully  controlled  conditions. 

The  apparatus  required,  in  addi¬ 
tion  to  the  usual  camera  equipment, 
consists  basically  of  a  double-throw 
selector  switch  that  can  be  actuated 
as  a  function  of  foreground  picture 
content.  While  foreground  camera 
A  scans  the  black  back-drop,  the 
switch  conducts  video  from  the 
background  camera  B.  Then,  as 
the  foreground  scanning  leaves  the 
black  area,  the  switch  throws  so 
that  camera  A  becomes  active,  re¬ 
placing  the  background  camera  sig¬ 
nals.  Reverse  action  occurs  as 
scanning  returns  to  the  black  area. 
Practically,  the  selection  could  not 
conceivably  be  accomplished  by  the 
mechanical  switch  indicated  in 
Fig.  1. 

Actually,  switching  must  occur 
in  considerably  less  than  1  micro¬ 
second  and  can  best  be  achieved  at 
the  required  rate  electronically. 
Actuation  as  a  function  of  fore¬ 
ground  camera  video  output  re¬ 
quires  reshaping  this  camera's 
video  output.  Signals  corresponding 
to  shades  other  than  black  operate 
the  switch  or  gate  to  the  foreground 
camera  signals  whereas  on  blacks 
it  reverts  to  the  background. 

A  block  diagram  of  the  video 
inset  equipment,  including  the  nec¬ 
essary  video  delays  and  interunit 


connections,  is  shown  in  Fig.  2. 
This  comprises  two  major  compo¬ 
nents:  the  keying  separator,  which 
develops  keying  pulses  from  the 
foreground  camera  output ;  and  spe¬ 
cial  effects  amplifier  type  TA-16A, 
which  further  shapes  and  amplifies 
the  keying  pulses  and  also  switches 
cameras  as  a  function  of  these 
pulses. 

Keyer  Equipment 

The  first  component  is  essentially 
a  clipper  capable  of  making  square- 
topped  pulses  from  any  and  all 
video  signals  that  depart  from 
black  level.  Camera  equipment  con¬ 
tains  some  irregularity  in  the  black 
level  base  line,  caused  by  miscel¬ 
laneous  noise  voltage,  burns,  im¬ 
proper  shading,  and  redistribution 
effects. 

The  clipping  level  is  there¬ 
fore  adjusted  to  avoid  these  spuri¬ 
ous  voltages  by  operating  somewhat 
above  theoretical  black  level. 

A  complete  schematic  of  the 
separator  unit  is  shown  in  Fig.  3. 
Video  signals  are  first  amplified 
and  then  clamped  to  preserve  a  con¬ 
stant  black  level.  All  stages  are 
shunt  peaked  for  minimum  delay 
time  and  optimum  transient  char¬ 
acteristics.  Frequency  response  is 
flat  to  7  me  and  no  compression  is 
evident  with  as  much  as  45  volts 
peak-to-peak  at  the  clamped  grid. 
The  clamping  diodes  are  each  driven 


by  horizontal  pulses,  amplified  to 
approximately  80  volts.  The  clamped 
stage,  a  cathode  follower,  feeds 
two  series-connected  biased  diodes 
that  function  as  clippers. 

Capacitance  neutralization  from 
the  cathode-follower  plate  provides 
cancellation  of  the  capacitance 
coupled  video  components,  which 
would  otherwise  pass  through  in 
an  undipped  state.  Both  white 
and  black  portions  of  the  signals 
are  eliminated  by  the  diodes,  leav¬ 
ing  approximately  a  2  percent  seg¬ 
ment.  This  is  normally  derived 
from  the  near-black  portion  of  the 
video  wave.  The  segment  can  be 
clipped  from  any  desired  portion  of 
the  amplitude  range,  by  adjustment 
of  a  black  level  control  potentiom¬ 
eter  in  the  clamp  diode  circuit. 
Clipper  output  is  amplified  and  then 
fed  from  a  cathode  follower  as  the 
keying  signal,  into  the  special 
effects  amplifier. 

Circuits  of  the  separator  unit  are 
designed  for  stable  operation  since 
the  separating  process  is  inherently 
critical. 

The  high  levels  employed  in 
clamping  and  clipping  reduce  vari¬ 
ations  that  would  be  caused  at 
lower  levels  by  tube  and  tempera¬ 
ture  changes.  The  avoidance  of 
video  wave  compression  prior  to 
clipping  is  essential,  to  accommo¬ 
date  axis  shifts  with  typical  tele¬ 
vision  pictures.  Otherwise,  after 
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FIG.  4 — Block  diavrom  oi  tko  tpocial  ofloctt  ompUilor  •howin?  tub*  doaignotions  la  oxplainad  in  text  with  rafaronca  to  Fig.  5 


initial  adjustment,  clipping  would 
not  fall  within  the  same  limits  for 
all  video  signals.  Total  delay  time 
in  the  video  channel  of  the  separ¬ 
ator  unit  approximates  0.15  micro¬ 
second.  A  length  of  properly 
terminated  coaxial  cable  delays 
clamp-driving  pulses  by  at  least  an 
equal  amount  to  permit  clamping 
during  blanking  time. 

A  block  diagram  of  the  Special 
effects  amplifier  is  shown  in  Fig. 
4,  and  a  complete  schematic  is 
in  Fig.  5.  Tube  numbers  cor¬ 
respond  in  these  diagrams,  al¬ 
though  certain  portions  unneces¬ 
sary  for  an  understanding  of  the 
operation  are  omitted  from  the 
block  diagram.  The  signal  from 
the  separator  unit  consists  essen¬ 
tially  of  flat  topped  pulses  of  white 
and  black  in  .iccordance  with  the 
signals  clipped  from  the  foreground 
camera  video  information. 

These  pulses  are  amplified  by 
tubes  Vm  and  Vm  and  are  then 
shaped  in  the  regenerative  clipper 
stage  V„,  which  removes  any  pos¬ 
sible  remaining  noise  or  gray  com¬ 
ponents.  The  signal  then  passes 
through  the  phase  splitter  V„  and 
the  push-pull  cathode  follower  stage 
Vn  to  key  on  and  off  the  switch 
or  gate  tubes  Vu  and  Vu. 

The  foreground  video  signal  is 
applied  to  Vn,  a  gain-controlled 
amplifier  and  then  to  the  clamped 
grid  of  gate  tube  Vu.  The  back¬ 


ground  video  signal  is  amplified  in 
a  gain-controlled  amplifier  stage 
Vu  and  then  is  applied  to  the 
clamped  blanking  mixer  stage  Vu. 
Blanking  pulses  are  added  here  to 
obtain  setup  and  to  facilitate 
switching  of  the  video  signals.  The 
gate  tube  associated  with  this  back¬ 
ground  channel  is  always  keyed  on 
during  the  blanking  period  as  well 
a^  during  the  scanning  of  black 
areas  of  the  foreground  picture. 
Thus  it  is  necessary  to  add  blanking 
only  in  the  background  channel. 

Video  signals  applied  to  the  gate 
tubes  are  transmitted  through  them 
in  accordance  with  the  keying 
pulses  impressed  on  their  suppres¬ 
sor  grids.  If  at  the  gate  tubes  the 
keying  pulses  are  correctly  timed  to 
the  foreground  video  signal,  they 
cause  background  scene  to  be  cut 
out  over  an  area  exactly  matching 
the  outline  of  the  object  to  be  intro¬ 
duced.  Since  the  keying  signal 
passes  through  a  greater  number 
of  stages  than  the  video  and  each 
introduces  some  delay,  it  is  neces¬ 
sary  to  increase  the  video  delay  in 
order  to  attain  correct  timing  at  the 
gate  tubes. 

Four  high-level  and  three  low- 
level  clamps  are  utilized  in  the  spe¬ 
cial  effects  amplifier.  It  is  the 
purpose  of  each  of  these  to  maintain 
a  fixed  black  setting  at  the  various 
grids,  under  conditions  of  changing 
duty  cycle.  The  selected  video  from 


the  gate  tubes  is  clipped  in  V,  to  re¬ 
move  excessive  blanking  and  is  then 
amplified  in  V„  V„  V,  and  V.. 

Operation 

At  present,  the  system  does  not 
function  properly  if  a  foreground 
person  has  dead-black  hair.  In 
addition,  some  back-drop  materials 
develop  high  light  reflections  along 
folds  and  so  cause  incorrect  camera 
selection. 

The  system  may  be  operated  in 
reverse,  employing  a  white  back¬ 
drop  or  a  back-lighted  translucent 
screen.  Difficulties  are  encountered 
here  from  white  areas  in  the  fore¬ 
ground,  such  as  shirts,  teeth  and 
eye  whites.  Less  critical  keying 
can  be  obtained,  however,  provided 
the  camera  is  irised  down  to  the 
stop  where  the  back-drop  light  level 
is  just  sufficient  to  operate  the 
camera  pickup  tube  over  the  knee 
of  the  saturation  curve. 

The  video  inset  technique  at  the 
present  state  of  the  art  is  valuable 
in  producing  special  novel  effects, 
such  as  headless  men,  bodyless 
heads  and  feats  of  magic.  When 
camera  pickup  tubes  are  produced 
that  accommodate  greater  ranges  of 
light  levels,  tremendous  savings, 
through  use  of  less  large-scale 
scenery,  may  be  possible. 
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Hard-of-hearing  public  expected  to  accept  higher  initial 
cost  of  junction  transistor  hearing  aids  to  take  advan¬ 
tage  of  operating  economy.  Manufacturers  divide  on 
question  of  all-transistor  versus  combination  tube  and 
transistor  instruments 


Typicd  of  all-trcmaUtor  instrnmMils  Is 
Moysrs'  "Radiooor"  using  thrss  pnp's 


was  required  to  match  the  high 
plate  impedance  of  the  driver  tube 
to  the  low  base-input  impedance  of 
the  transistor.  A  primary  imped¬ 
ance  of  over  a  half  megohm  is 
achieved  by  winding  10,000  turns 
of  No.  48  wire  (667  feet,  at  1.3- 
thousandth-inch  diameter)  on  a 
core  built  up  of  subminiature  mu¬ 
metal  laminations.  Special  tech¬ 
niques  are,  of  course,  required  to 
form  this  winding  without  break¬ 
ing  the  fine  wire  used.  The  260-ohm 
secondary  consists  of  200  turns  of 
No.  46  wire. 

A  tantalytic  capacitor  is  used  in 
the  circuit  of  the  brute-force  filter 
in  the  constant-current  source  for 
the  base  circuit  of  the  transistor. 

Avaliable  power  output  of  this 
tube-transistor  instrument  is  H 
mw,  which  provides  124  db  of  sound 
pressure  in  the  ear.  The  acoustic 
gain  is  66  db,  and  residual  noise 
level  is  at  least  60  db  below  maxi¬ 
mum  output  at  full-gain  setting. 

The  transistor  used  is  an  npn 
junction  unit  manufactured  by  Gler- 
manium  Products  Corp.  of  Jersey 
City,  N.  J. 

AU-T rantistor  Units 

The  circuit  diagram  of  one  of 
the  all-transistor  hearing  aids  is 
shown  in  Fig.  2.  This  circuit 


facturers  decided  that  the  noise 
level  of  the  all-transistor  circuit 
was  sufficiently  low  for  most  pur¬ 
poses.  The  impressive  reduction  in 
battery  cost  made  possible  by  the 
elimination  of  the  need  for  B  volt¬ 
age  tipped  the  scale  in  favor  of  the 
transistors  for  all  stages. 

Combination  Circuit 

An  example  of  a  hearing  aid  us¬ 
ing  a  combination  of  tubes  and 
transistors  (Sonotone  “1010”)  is 
shown  in  block  diagram  form  in 
Fig.  1.  For  the  tubes,  this  instru¬ 
ment  uses  a  16-volt  B  battery  with 
a  life  estimated  at  2,000  hours  at  a 
drain  of  60  microamperes.  A  1.26- 
volt  A  battery  powers  the  transis¬ 
tor  and  heats  the  tube  filaments. 
Life  of  the  A  battery  is  63  hours 
at  an  average  current  drain  of  13 
milliamperes. 

In  this  unit  a  special  transformer 


First  large  -  scale  commercial 
application  of  transistors  was 
announced  by  several  hearing-aid 
manufacturers  at  the  end  of  last  year. 

Immediately  after  the  first  an¬ 
nouncements  of  hearing  aids  using 
transistors,  it  became  apparent  that 
there  were  two  schools  of  thought 
as  to  the  best  way  to  employ  tran¬ 
sistors  in  hearing-aid  instruments. 

On  one  side,  designers  decided 
that  the  poor  noise  characteristics 
of  even  the  junction  transistors 
made  them  unsuitable  for  use  in 
the  low-level  stages  of  high-gain 
units,  since  noise  introduced  in  the 
first  stages  would  be  amplified  by 
succeeding  stages.  To  keep  noise 
levels  down,  the  designers  chose  to 
use  subsubminiature  vacuum  tubes 
in  preamplifier  and  driver  stages 
and  a  transistor  to  replace  the  usual 
power-output  tube. 

On  the  other  side,  many  manu¬ 


Tcd>U  I — Bottary  Data  for  ''Radioeor*'  All  Transistor  Hearing  Aid 
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Battery 

Type 

Estimated  Life 
in  Hours 

Estimated 
Battery  Cost 

Estimated  Cost 
Per  Hour 

1 — lRM-12  or  equal. 

2,000 

10.65 

1/31  cent 

1 — 1015E  or  equal. . . 

500 

0.15 

1/33  cent 

2 — RM-1  or  equal. . . 

250 

0.60 

1/4  cent 

S — RM-1  or  equal . . . 

150 

0.90 

2/3  cent 

Typical  Drains:  1.5  ma  at  1.25  v;  3.5  ma  at  2.5  v;  6  ma  at  3.75  v 

FIG.  1 — Block  diagram  oi  hibo-traasUtor  hooring  aid  using  two  snbmlniatnw  twbss 
ond  on#  npn  luncdon  transistor 


Sonolons  **1010**  usos  two  tubos  and 
ons  npn  i  unction  transitor 


FIG.  2 — Circuit  diagram  oi  Zonlth  hooring  old  using  transistors  oxcIusItoIt. 
Bottory  cost  Is  1/2S  that  oi  comparablo  oU-tubo  instrumont 


(Zenith  “Royal”)  operates  on  a 
single  penlight  battery  with  a 
drain  of  4.5  ma,  to  give  a  battery 
life  of  400  hours.  Compensation  for 
changes  in  transistor  character¬ 
istics  due  to  temperature  variations 
is  automatic.  Sound-power  output 
of  the  unit  is  135  db  with  an  over¬ 
all  gain  of  62  db. 

Transformer  coupling  is  used  in 
this  circuit  between  three  grounded- 
emitter  transistor  amplifier  stages. 
Constant  base  current  for  the  first 
two  stages  is  provided  by  a  divider 
arrangement  across  the  single-cell 
battery  supply ;  a  large  series  resist¬ 
ance  provides  constant  current  for 
the  output  stage. 

One  type  of  all-transistor  instru¬ 
ment  (Edward  A.  Meyers’  “Radio¬ 
ear”)  gives  the  user  a  choice  of  bat¬ 
tery  supplies.  This  unit  can  be 
powered  by  one,  two  or  three  1.25- 
volt  cells,  as  indicated  in  Table  I. 
With  three  cells,  saturation  sound- 
pressure  output  available  will  run 
as  high  as  135  db  or  more  (re 
0.0002  d.s.c.)  at  1,000  cps.  With  a 
highly  -  damped  receiver  and  two 
cells  (2.5  volts),  the  saturation  out¬ 
put  is  slightly  under  130  db.  Elec¬ 
trical-power  output  is  approxi¬ 
mately  10  mw  (with  3.75  volts)  and 
total  power  gain  is  between  80  and 
90  db. 


A  test  on  this  all-transistor  unit 
showed  the  distortion  to  be  about 
17  percent  at  saturation  output  and 
4.4  percent  with  the  output  set  at 
one  decibel.  Distortion  decreases 
with  output  level. 

Raytheon  CK718  pnp  junction 
units  are  used  in  both  all-transistor 
circuits  discussed. 

Ndf 

The  tube-transistor  hearing  aid 
has  a  residual  noise  level  of  at  least 
50  db  below  maximum  output  at 
full  gain.  The  all-transistor  units 
have  a  somewhat  higher  noise  level 
at  the  output,  but  advocates  of  this 
type  of  circuit  claim  that  noise  is 
not  a  problem  for  persons  with 
hearing  deficiencies  and  that  a  noise 
level  40  to  50  db  below  signal  level 
is  negligible  for  all  practical  pur¬ 
poses.  One  manufacturer  reports 
a  lower  noise  level  in  an  all-tran¬ 
sistor  unit  (Gem  Ear  Phone  Co. 
"V-70-T”)  than  in  vacuum-tube 
hearing  aids. 

Aeceasorhi 

The  usual  variety  of  accessories 
are  made  available  with  transistor¬ 
ized  hearing  aids.  No  evidence  of 
all-transistor  hearing  aids  with  au¬ 
tomatic  volume  control  has  been  re¬ 
ported.  Several  designers  have 


provided  sockets  and  switches  for 
attachment  of  telephone  pickup 
coils.  By  this  means,  the  user  is 
able  to  hear  telephone  conversations 
without  the  distortion  introduced 
by  the  telephone  ear  piece  and  the 
hearing-aid  microphone. 

To  date,  only  junction  transistors 
have  appeared  in  hearing  aids,  and 
grounded-emitter  circuits  are  uni¬ 
versally  used.  Packaging  continues 
to  show  subminiaturization;  thick¬ 
ness  of  the  instruments  varies  be¬ 
tween  i  inch  and  1  inch,  with 
heights  from  2i  to  3  inches  and 
widths  of  from  li  to  2  inches. 

Low  operating  voltages  permit 
use  of  smaller  lower-voltage  capaci¬ 
tors.  Virtually  no  heat  is  generated 
by  the  transistor  units. 

Costwise,  all-transistor  hearing 
aids  compare  reasonably  well  with 
all-tube  and  tube-transistor  instru¬ 
ments.  Special  circuits  such  as 
response-shaping  networks  and  vol¬ 
ume  compression  circuits  are  re¬ 
finements  found  in  the  more  ex¬ 
pensive  units. 

One  manufacturer  gives  battery- 
cost-reduction  figure  of  1/25  that 
for  typical  tube  units.  These  re¬ 
markable  savings  have  become 
strong  inducements  for  users  to 
pay  the  somewhat  higher  initial 
cost  for  transistorized  units. 
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- Testing  UHF-TV 

Characteristics  of  germanium  mixer  crystals  for  uhf  television  and  other  receivers  can  be 
measured  with  laboratory  setup  in  five  minutes  using  fuse  bolometer  and  standard  test 
equipment.  Alternative  production  testing  method  for  untrained  personnel  measures 

admittance  at  audio  frequencies 


Laborcrtorr  aelup  oi  equipment  used  to  meoiure  characterietice  of  1N72  mixer 

cryetals 


CONVERSION  LOSS  L  of  a  crystal 
mixer  is  the  ratio  of  the  avail¬ 
able  input  signal  power  to  the 
available  output  signal  power*.  It 
is  a  measure  of  the  efficiency  of  con¬ 
version  from  r-f  signal  to  i-f 
output. 

Noise  temperature  t,  also  called 
output  noise  ratio,  is  the  ratio  of 
the  available  noise  power  output 
from  the  crystal  mixer  to  that  of  a 
resistor.  It  differs  from  unity  for 
semiconductor  mixers  because  of 
noise  generated  by  the  biased  crys¬ 
tal  in  excess  of  thermal  or  Johnson 
noise  and  is  akin  to  the  excess  noise 
in  a  carbon  microphone. 

By  including  the  effect  of  the  i-f 
amplifier  noise  figure,  F,.„  a  useful 
relationship  can  be  drawn  for  de¬ 
termining  the  r-f  noise  figure  F,.,. 

Fr.,  =  L(F,.f  +  «-l) 

The  value  of  Fi.,  will’ generally  be 
a  function  of  the  mixer’s  i-f  admit¬ 
tance  compared  to  the  admittance 
for  which  the  i-f  amplifier  noise 
figure  is  optimized. 

Measurement  Theory 

To  evaluate  the  effect  of  the 
mixer  crystal  upon  overall  noise 
figure,  L  and  t  must  be  known  at 
the  desired  operating  point.  Noise- 
temperature  may  be  measured  by 
determining  the  ratio  of  the  noise 
output  from  an  i-f  amplifier  whose 
input  terminals  are  loaded  by  the 
mixer  under  test  to  the  noise  output 
when  that  amplifier  is  loaded  by  an 
ohmic  resistor  w’ith  the  same  value 
as  the  crystal  resistance.  This  ra¬ 
tio  is  denoted  as  Y  factor. 

Mixer  noise  temperature  can  be 
determined  from  Y  factor  and  the 
i-f  noise  figure  of  the  amplifier 
when  resistivelv  loaded 

t  =  F.-,(y-i)  -b  1 

Conversion  loss  can  be  calculated 


from  Fr-t,  F,.,  and  t 

L  =  F  t-i/  (f-1  +  F  t.f) 

=  Fr.,/iY)iF,.,) 

If  the  i-f  noise  figure  is  measured 
with  the  amplifier  terminated  at 
the  input  by  the  mixer,  a  correla¬ 
tion  check  may  be  made  against  Y 
factor 

F  „,.„/F  =  Y 

This  measurement  method  as¬ 
sumes  that  the  crystal  has  been 
biased  at  the  desired  operating 
point  in  local  oscillator  power 
injection  and  d-c  bias,  and  that 
the  mixer  is  terminated  through 
lossless  transformers  by  the  de¬ 
sired  impedances.  The  bias  condi¬ 
tions  will  affect  all  the  crystal 
parameters,  including  the  crystal 
impedances. 

The  terminating  impedances  of 
the  crystal  mixer  at  input,  image, 
local  oscillator,  local  oscillator  har¬ 
monic  and  output  signal  frequencies 
will  have  an  effect  on  the  measured 
effective  conversion  loss.  These 


terminations  at  other  than  input 
and  output  signal  frequencies  are 
important  because  of  undesired  par¬ 
asitic  responses  that  occur  in  the 
mixing  process. 

The  input  signal  will  heterodyne 
with  the  local  oscillator  power  to 
generate  both  sum  and  difference- 
frequency  energy.  The  difference- 
frequency  power  is  normally  the  de¬ 
sired  i-f  output  signal.  The  energy 
at  sum  frequency  can  be  partially 
recovered  by  a  direct  beat  with  the 
local  o.scillator  second  harmonic  that 
is  generated  by  the  nonlinear  crys¬ 
tal  characteristic. 

Image  power  is  generated  in  the 
mixer  by  the  beat  between  the  input 
frequency  and  the  local  oscillator 
second  harmonic,  as  well  as  by  a 
beat  between  the  output  signal  volt¬ 
age  and  the  local  oscillator.  It  may 
be  partially  recovered  by  reflection 
back  to  the  mixer  and  a  beat  with 
the  local  oscillator,  or  it  may  be 
absorbed  by  the  source  impedance 


156 


April,  1953  —  ELECTRONICS 


Mixer  Crystals 


By  NICHOLAS  DtWOLF 

Otmeral  Electric  Co. 
Schenectady,  N.  1'. 


FIG.  1 — Meatu;lRq  equipment  lor  uhi  qermonium  m’xir  ciys'als  it  used  in  the  labora¬ 
tory  to  obtain  parometeri 


that  is  (IriviriK  the  mixer. 

Several  special  definitions  for 
conversion  loss  have  been  derived’. 
To  achieve  a  result  typifying  the 
average  application  and  to  simplify 
the  measurement,  the  conversion 
loss  that  is  commonly  measured  is 
L„  the  broad-band  conversion  loss. 
It  is  measured  with  the  signal  and 
image  terminated  in  the  .same  im¬ 
pedance,  and  the  mixer  matched  to 
the  local  oscillator  wave.  The  con¬ 
version  loss  in  a  given  application 
may  vary  by  1.5  db  above  or  below 
the  broad-band  loss,  but  L„  will 
equal  the  average  result. 

Measuring  Equipment 

A  block  diagram  of  the  labora¬ 
tory  equipment  for  measuring 
mixer  crystal  parameters  is  shown 
in  Fig.  1.  It  is  essentially  a  uhf 
receiver,  arranged  for  the  measure¬ 
ment  of  Fr.f,  Ft.f,  Y,  i-f  mixer  ad¬ 
mittance  and  r-f  mixer  admittance. 
In  addition,  the  biases  on  the  crys¬ 


tal  can  be  varied  and  monitored,  and 
the  r-f  match  may  be  adjusted. 
From  this  data,  the  conversion  loss, 
noise  temperature  and  crystal  im¬ 
pedances  may  be  measured  as  func¬ 
tions  of  the  operating  conditions. 

The  local  oscillator  frequency  is 
900  me,  selected  to  observe  the  crys¬ 
tal  characteristics  at  the  upper  end 
of  the  uhf  band,  where  variations  in 
r-f  reactance  have  a  maximum 
effect.  The  intermediate  frequency 
must  be'chosen  as  a  compromise  be¬ 
tween  Ft-,  which  increases  and  t 
which  decreases  with  increasing 
frequency.  A  mean  value  of  30 
me  was  selected  because  the  noise 
figure  of  crystal-mixer  receivers 
optimizes,  equipment  is  easily  avail¬ 
able  at  this  frequency  and  noise 
temperature  can  be  accurately 
measured. 

The  crystal  under  test  is  clipped 
into  the  mixer  test  board,  which 
consists  of  a  flat-strip  transmission¬ 
line  circuit*  shown  in  Fig.  2  and 


the  photograph.  The  mixer  cir¬ 
cuit  is  intended  to  tune  out  the 
capacitance  of  the  average  crystal, 
match  its  resistance  to  50  ohms  and 
prevent  loss  of  either  signal  input 
to  the  crystal  or  output  signal  from 
the  crystal. 

In  addition,  second-harmonic 
energy’  generated  by  the  crystal  is 
reflected  to  the  crystal  by  harmonic 
shorting  terminations  at  either  end. 
Two  sheets  of  A -in.  Teflon-impreg¬ 
nated  glass  fiber  board  are  sand¬ 
wiched  together  about  a  0.003-in. 
flat-strip  photographically  etched 
circuit,  with  copper  sheeting  on  the 
top  and  bottom  of  the  sandwich.  A 
General  Radio  874C  connector  is 
used  at  the  r-f  input,  and  advantage 
is  taken  of  its  tapered  configuration 
to  provide  a  smooth  transition  be¬ 
tween  the  strip  line  and  coaxial 
elements. 

Insertion  loss  of  this  mixer  cir¬ 
cuit,  measured  by  determination  of 
the  swr  with  the  load  terminals 
shorted  and  opened,  is  less  than 
0.05  db.  When  loaded  with  a  pas¬ 
sive  resistor  and  matched  to  50 
ohms  at  the  local-oscillator  fre¬ 
quency,  the  swr  at  30  me  either  side 
of  the  local-oscillator  frequency 
(signal  and  image  frequencies)  is 
1.25.  This  will  cause  a  mismatch 
error  of  less  than  0.05  db. 

The  shorted  tuning  stub  is  cut  to 
resonate  the  average  crystal  capaci¬ 
tance  of  1.1  (».(tf  and  the  quarter- 
wave  transformer,  adjusted  by 
varying  the  width  of  the  transmis¬ 
sion  line  strip,  is  centered  to  match 
the  mean  1N72  crystal  resistance  of 
150  ohms  to  the  line.  Of  all  1N72 
crystals  tested  at  the  design  bias 
conditions,  90  percent  fall  within 
a  swr  of  2.5  in  the  mixer.  These 
bias  conditions  are  set  at  0.7  mw 
local-oscillator  injection,  and  for¬ 
ward  d-c  bias  from  a  250-ohm  0.26- 
volt  source. 

Dielectric  Slug  Transformer 

At  other  bias  conditions  and  with 
other  mixer  crystal  types,  the  mis¬ 
match  may  increase.  The  dielectric- 
slug  matching  transformer  preced¬ 
ing  the  test  mixer  is  used  to  match 
out  these  variations.  It  consists 
of  a  GR  874LE  coaxial  slotted  line 
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witk  i  wavelength  polystyrene  sec¬ 
tions  that  can  be  moved  along  the 
line  by  polystyrene  rods  extending 
through  the  slot.  This  device,  com¬ 
monly  called  a  slug  tuner,  requires 
a  line  It  wavelengths  long,  and  will 
match  out  any  swr  up  to  e*,  where 
.0  is  the  effective  dielectric  constant. 

The  position  of  the  slugs  deter¬ 
mines  the  mixer  impedance  pre¬ 
sented  to  the  local  oscillator 
wave  when  they  are  used  to  match 
the  mixer  to  the  line.  At  900 
me  the  tuner  used  will  match  a  swr 
of  any  phase  and  amplitude  up  to 
6.2  and  has  a  maximum  insertion 
loss  of  less  than  0.1  db  for  all  set¬ 
tings. 

The  tuner  and  mixer  are  driven 
from  the  noise  generator  through  a 
Hewlett-Packard  806A  parallel- 
plate  slotted  line,  used  for  measur¬ 
ing  the  swr  of  the  mixer.  The  local 
oscillator  power  is  injected  into  the 
line  by  a  capacitive-tuned  probe, 
illustrated  in  Fig.  3.  The  probe  is 
driven  from  a  uhf  oscillator,  iso¬ 
lated  by  a  10-db  pad  to  prevent 
spurious  re.spon8es.  Power  injected 
to  the  transmission  line  is  12  db 
down  from  the  power  available  to 
the  probe.  At  the  local  oscillator 
frequency,  the  probe  introduces  a 
swr  of  1.15  on  the  line,  causing  a 
mismatch  error  of  less  than  0.06  db. 
The  injection  method  has  a  band¬ 
width  of  12  me  at  900  me  reducing 
the  noise  sidebands  of  the  local 
oscillator  at  signal  and  image  fre¬ 
quencies  by  approximately  16  db. 
This  reduction  assists  in  preventing 
the  oscillator  noise  sidebands  from 
increasing  the  effective  noise  tem¬ 
perature.  The  mismatch  introduced 
on  the  line  by  the  probe  at  the  sig¬ 
nal  and  image  frequencies  is  less 
than  1.02. 

An  untuned  detector  probe  is  con- 
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FIG.  2 — Equivalont  circuit  oi  mixor  toot 
board 


FIG.  3 — Local  oociUotor  injoction  and 
monitor  proboo 


structed  near  the  main  injection 
probe,  and  serves  to  monitor  the 
local-oscillator  injection  power.  It 
is  located  near  the  end  of  the  in¬ 
jection  probe,  but  well  out  of  the 
fields  in  the  main  transmission  line. 
Calibrated  against  the  available 
power  in  the  line,  it  has  been  found 
to  have  a  frequency  dependence 
over  an  80-mc  bandwidth  of  only 
0.03  db  per  megacycle,  with  an  al¬ 
most  linear  decrease  in  sensitivity 
with  frequency. 

Noise  Generator 

The  r-f  noise  figure  of  the  mixer 
is  measured  with  a  Polytechnic  Re¬ 
search  and  Delevopment  type  904 
uhf  noise  generator,  to  which  an 
external  precision  meter  has  been 
added  to  improve  the  accuracy  of 
the  noise  diode  current  measure¬ 
ment.  A  value  of  3  db  must  be 
added  to  the  measured  noise  figure 
to  allow  for  the  noise  signal  injected 
into  the  unwanted  image  channel. 
If  a  narrow-band  tuned  circuit  were 
inserted  in  the  line  to  reject  the 
image  power  input  this  correction 
would  not  be  necessary,  but  the  con¬ 
ditions  for  broad-band  loss  measure¬ 
ment  would  be  violated.  The  i-f 


noise  output  from  the  uhf  noise 
generator  is  prevented  from  being 
injected  into  the  mixer  by  the 
shorted  tuning  stub.  An  additional 
correction  is  necessary  for  the  noise 
diode’s  transit  time. 

The  y-f actor  box,  shown  in  Fig.  4 
terminates  the  i-f  amplifier  input 
and  provides  an  adjustable  admit¬ 
tance  that  duplicates  the  mixer  i-f 
admittance.  It  can  be  exchanged 
with  the  mixer  for  the  measure¬ 
ment  of  Y  factor.  A  temperature- 
limited  noise  diode  is  included  for 
the  measurement  of  i-f  noise  figure 
and  is  arranged  so  that  noise  figure 
can  be  measured  with  either  the 
mixer  or  the  duplicating  admittance 
terminating  the  amplifier. 

Because  of  the  extreme  sensitiv¬ 
ity  of  the  noise  diode  plate  current 
to  filament  current  changes  and 
therefore  to  line- voltage  change,  a 
storage  battery  is  used  in  the  fila¬ 
ment  supply.  In  addition,  the  d-c 
bias  on  the  mixer  crystal  is  injected 
at  the  y-factor  box.  Good  filtering 
is  necessary  for  all  the  supply  volt¬ 
ages.  The  use  of  ceramic  disk  by¬ 
pass  capacitors  soldered  directly  to 
the  chassis  is  recommended.  If  the 
input  and  output  leads  to  the  bypass 
disk  are  soldered  on  opposite  sides, 
the  mutual  coupling  impedance  be¬ 
tween  filter  sections  may  be  kept  at 
a  lower  value  than  possible  with 
button  mica  bypass  capacitors. 

To  adjust  the  comparison  admit¬ 
tance  to  the  same  value  as  the  mixer 
i-f  admittance  at  the  noise  diode  an 
admittance  bridge  is  provided.  For 
convenience  and  accuracy  the  bridge 
is  located  at  the  end  of  a  cable  half 
the  i-f  wavelength  as  measured 
from  the  noise  diode.  The  cable 
will  present  the  same  admittance  to 
the  bridge  as  its  terminating  im- 
pendance,  and  may  be  easily  meas¬ 
ured  for  electrical  length  by 
measuring  its  susceptance  when 
terminated  in  an  open  circuit.  The 
circuit  capacitance  is  tuned  out, 
and  the  bridge  admittance  reading 
used  in  the  noise-figure  calculation. 

The  admittance  bridge,  a  Wayne 
Kerr  B701,  is  driven  by  a  buffered 
1-kc  square-wave  modulated  i-f 
electron-coupled  oscillator.  The 
amplitude  of  this  signal  at  the 
mixer  must  be  kept  at  a  low  level 
to  prevent  upsetting  the  nonlinear 
crystal  impedance  and  may  be 
checked  by  observing  that  it  does 
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not  alter  the  d-c  crystal  bias.  Since 
this  level  is  generally  below  26 
millivolts,  a  sensitive  null  detector 
must  be  used.  A  single-stage  broad¬ 
band  i-f  amplifier,  followed  by  a 
crystal  detector  and  a  high-gain 
audio  amplifier  tuned  to  1  kc  is 
used.  This  method  permits  fixed- 
tuned  measurements  for  changes  in 
the  oscillator  frequency  as  large  as 
4  me. 

Once  the  ciystal  mixer  i-f  admit¬ 
tance  has  been  measured  and  a 
duplicate  ohmic  termination  has 
been  substituted,  the  F-factor  box 
output  is  switched  from  the  admit¬ 
tance  bridge  to  the  i-f  amplifier  and 
the  bridge  oscillator  is  turned  off 
to  prevent  spurious  coupling  of  i-f 
power  to  the  amplifier. 

The  i-f  amplifier  has  a  gain  of  120 
db  and  a  bandwidth  of  one  mega¬ 
cycle.  The  input  is  a  Wallman* 
cascode  circuit  and  in  the  complete 
circuit  used  has  a  noise  figure  of 
1.8.  It  is  preceded  by  an  L  match- 


FIG.  4 — Contrail  oi  T-factor  box  raid 


In  nolra  Iraiporcxturi  tiit 

ing  section  adjusted  for  the  best 
noise  figure  when  driven  from  the 
average  mixer  crystal,  an  imped¬ 
ance  of  approximately  250  ohms. 
The  line  from  the  amplifier  to  the 
switch  is  made  identical  in  length 
to  the  line  from  the  bridge  to  the 
switch.  The  impedance  presented 
to  the  amplifer  is  then  the  same  as 
the  impedance  presented  to  the 
bridge. 

In  measuring  the  relative  noise 
output  from  the  amplifier,  it  was 
desired  to  avoid  the  use  of  a  diode 
video  detector.  A  rectifier  requires 
linearization  for  successful  use  in 
noise-figure  measurements  employ¬ 
ing  the  noise  diode  method*  and  still 
has  a  limited  range  over  which  ac¬ 
curate  measurements  can  be  made.* 
The  most  satisfactory  method  for 
power  measurements  is  the  bolo- 
metric,  or  thermal  measurement. 


and  it  yields  results  that  are  truly 
proportional  to  power  output. 

A  biased  Wollaston  wire  bolom¬ 
eter  consisting  of  a  1/100  ampere 
Littelfuse  is  used  and  its  resistance 
change  caused  by  output  power 
heating  is  measured.  The  incre¬ 
mental  change  in  resistance  is  pro¬ 
portional  to  the  input  power,  pro¬ 
vided  that  the  input  power  is  a 
small  fraction  of  the  d-c  biasing 
power.  Another  limitation  on  the 
amount  of  output  power  that  can  be 
linearly  measured  is  imposed  by 
the  possibility  of  overload  in  the 
last  i-f  amplifier  stage  that  drives 
the  bolometer. 

It  is  desirable  for  the  noise  peaks 
to  be  at  least  16  db  below  the  over¬ 
load  power  output  of  the  amplifier. 
An  additional  16  db  should  be 
allowed  for  the  ratio  of  peak-to-rms 
noise  power.  This  generally  limits 
the  maximum  usable  output  power 
to  below  0.1  milliwatt,  which  makes 
stability  in  bolometer  bridge  meas¬ 
urements  extremely  difficult  to 
maintain,  particularly  in  light  of 
the  zero  drift  caused  by  thermal 
changes  and  variations  in  the 
bolometer  bias. 

Bolometer  Driver 

To  avoid  the  instability  of  the 
bridge  method  the  i-f  amplifier 
stage  preceding  the  bolometer 
driver  stage  is  gated  with  a  1-kc 
square  wave,  as  illustrated  in  Fig. 
5.  The  control  grid  is  driven  to 
cutoff  by  a  square  wave  derived 
from  a  multivibrator  and  buffer 
amplifier.  The  buffer  is  a  triode 
stage  with  the  plate  load  grounded, 
and  a  negative  d-c  supply.  This 
references  the  square  wave  to 
ground,  and  flattens  the  top  of  the 
output  pulse  thereby  improving  the 
i-f  output  pulse  shape. 

The  i-f  pulses  are  injected  to  the 
bolometer  fuse  by  the  driver  stage. 
The  bolometer  has  a  thermal  time 
constant  of  approximately  1/8  milli¬ 
second,  which  allows  it  to  vary  in 
resistance  at  a  1-kc  rate.  The  bolo¬ 
meter  is  biased  by  a  direct  current 
passing  through  a  transformer 
coupled  to  a  high-gain  tuned 
Hewlett-Packard  416A  swr  indica¬ 
tor.  The  scale  of  the  meter  is  cali¬ 
brated  in  db  based  on  a  square-law 
detector  and  is  therefore  a  direct 
measure  of  relative  output  noise 
power.  This  method  is  usable  at  an 


input  level  of  2  microwatts,  but  is 
normally  used  at  a  level  of  60  micro¬ 
watts  and  gives  a  more  stable  noise 
output  reading  than  any  other 
method  observed. 

It  is  possible,  when  familiar  with 
the  equipment,  to  make  a  complete 
crystal  measurement  in  five  min¬ 
utes,  including  adjustment  of  the 
d-c  and  local-oscillator  bias,  a  meas¬ 
urement  of  the  mixer  r-f  and  i-f  im¬ 
pedance  and  a  calculation  of  the 
broadband  conversion  loss  and  the 
noise  temperature.  Rapid  and  simple 
measurements  are  necessary  be¬ 
cause  a  number  of  operating  condi¬ 
tions  must  be  investigated  to  de¬ 
termine  optimum  biases  and  the 
distribution  of  parameters  of  a 
representative  group  of  crystals. 
In  addition,  the  results  can  be 
transposed  to  a  given  uhf  converter 
design,  enabling  calculation  of  its 
noise  figure. 

Production  Testirrg 

In  production  testing  1N72  uhf- 
tv  mixer  crystals,  the  laboratory 
method  outlined  is  too  complex  for 
rapid  testing. 

Variation  in  noise  temperature  is 
relatively  unimportant  in  uhf-tv 
mixers  because  the  high  inter¬ 
mediate  frequencies  and  the  high 
i-f  noise  figure  make  the  contribu¬ 
tion  of  excess  noise  temperature 
negligible  for  normal  crystals,  par¬ 
ticularly  if  biased  by  a  well-filtered 
local  oscillator. 

Variation  in  i-f  mixer  admittance 
will  affect  the  i-f  noise  figure  and 
the  bandwidth  of  the  input  circuits. 
It  is  desirable  then,  to  measure  this 
admittance  and  reject  those  units 
that  seriously  deviate  from  the 
mean  value.  This  measurement  may 
be  accomplished  at  audio  fre¬ 
quencies,  for  the  i-f  impedance  is 
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relatively  independent  of  frequency. 

The  uhf  noise  figure  of  a  re¬ 
ceiver  employing  a  given  mixer 
crystal  depends  directly  on  the  con¬ 
version  loss  of  the  crystal. 

The  conversion  loss  may  be  con¬ 
veniently  measured  for  production 
testing  by  the  amplitude  modula¬ 
tion  method  used  in  the  production 
testing  of  microwave  silicon  crys¬ 
tals.  A  block  diagram  of  the 
method  used  is  shown  in  Fig.  6. 

The  crystal  under  test  is  mounted 
in  the  printed-circuit  test  mixer 
illustrated  and  a  900-mc  signal  is 
injected  from  a  source  that  is 
matched  to  the  mean  crystal  im¬ 
pedance.  This  signal  is  at  local 
oscillator  level,  P„  and  is  modulated 
by  a  1-kc  sine  wave  to  a  modula¬ 
tion  depth  m  below  5  percent.  The 
mixer  output  is  terminated  in  a  1-kc 
load  R,  that  is  matched  to  the 
mean  i-f  crystal  resistance  of  250 
ohms,  and  the  audio  output  voltage 
e,  is  measured  by  a  millivoltmeter. 
The  conversion  loss  is  then  deter¬ 
mined  by 

L.  =  m'P.RJe: 

This  measurement  is  based  on  the 
lo.ss  in  converting  the  available 
sideband  input  power  m*P,  to  output 
audio  power,  the  sidebands  of 
the  modulated  input  representing 
signal  power  that  heterodynes  with 
the  carrier  or  local  oscillator  power 
to  produce  a  1-kc  i-f  output. 

The  measurement  will  be  in 
error  by  any  mismatch  at  r-f  or  i-f, 
but  this  will  tend  to  reject  those 
crystals  that  are  not  typical  in  im¬ 
pedances.  A  2-to-l  mismatch  will 
cause  a  0.6-db  error  and  occurs  in 
less  than  10  percent  of  the  crystals 
used. 

Modulator 

It  was  desired  to  modulate  the 
oscillator  from  a  low  source  im¬ 


FIG.  7 — SmaU-p*tc*nlag«  modulation 
circuit 


pedance  and  a  regulated  supply. 
The  circuit  used,  shown  in  Fig.  7, 
consists  of  a  commercially  designed 
regulated  power  supply  with  a 
means  for  modulating  the  grid  of 
the  amplifier  stage  without  upset¬ 
ting  the  normal  a-c  or  d-c  feed¬ 
back.  Feedback  is  sufficient  to  make 
the  gain  essentially  independent  of 
tube  variations,  and  lowers  the  out¬ 
put  impedance.  The  supply  used  had 
an  a-c  gain  of  2,  an  a-c  and  d-c  im¬ 
pedance  of  less  than  10  ohms  and 
a  maximum  modulation  capability 
of  20  percent. 

The  modulation  depth  is  fixed  by  a 
careful  measurement  of  the  oscilla¬ 
tor  output  power  versus  input 
supply  voltage  characteristic,  and 
a  calculation  of  the  modulating 
voltage  required. 

The  crystal  mixer  1-kc  resistance 
is  measured  with  the  bridge  and 
bias  circuit  illustrated  in  Fig.  8. 
It  is  desirable  to  have  the  bridge 
output  read  equally  for  values  of 
mixer  resistance  above  or  below  the 
design  value  of  250  ohms  by  the 
same  ratio.  This  is  accomplished  if 
the  mixer  is  shunted  by  the  design 
value  and  balances  against  a 
resistor  of  half  the  design  value. 
In  addition,  the  desired  d-c  bias 
source  impedance  is  equal  to  the 
design  value,  and  this  same  value 
is  the  desired  terminating  im¬ 
pedance  for  the  conversion-loss 
measurement. 

All  the.se  conditions  are  satisfied 
by  the  circuit  illustrated,  which  is 
also  designed  to  permit  grounding 
of  both  the  mixer  and  the  millivolt- 
meter.  In  addition,  only  the  1-kc 
input  needs  switching  in  changing 
from  the  conversion  loss  to  the 
resistance  measurement. 

The  voltage  output  from  the 
mixer  when  L,  is  measured  and  the 
voltage  level  at  the  mixer  w’hen  the 


FIG.  8 — Production  testing  uses  resis¬ 
tance  bridge  and  bios  supply 


FIG.  9 — One  kilocycle  millivoltmeter  lor 
production  testing 

i-f  resistance  is  measured  must 
both  be  kept  at  a  low  level. 

The  millivoltmeter  used  shown 
in  Fig.  9  is  a  two-stage  amplifier 
and  bridge  rectifier  with  sufficient 
degeneration  effectively  to  stabilize 
the  instrument  from  the  effect  of 
tube  variations.  The  gain  is  con¬ 
trolled  by  adjustment  of  the  feed¬ 
back  to  take  advantage  of  the  maxi¬ 
mum  usable  degeneration.  Addi¬ 
tional  low-frequency  negative  feed¬ 
back  is  supplied  to  reduce  the 
sensitivity  to  hum  voltage  input 
without  impairing  the  1-kc  charac¬ 
teristics.  This  circuit  is  normally 
adjusted  to  4  millivolts  full  scale. 

The  production  test  equipment 
has  proven  extremely  stable  and 
will  maintain  its  calibration  within 
0.1  db  for  a  day’s  operation. 

The  author  wishes  to  acknowledge 
the  suggestions  and  assistance  of 
C.  J.  Goodman  and  E.  J.  Jarrold  in 
the  measuring  equipment. 
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R-F  Irradiation  of  Seeds 


Immersion  thsrmocoupls  comprUos  cold  ionctSon  ihormomolsr.  coId>wator  chombor 
and  hollow  noodio  point  contoining  hot  lunctiom  Ult  to  right 


Dr>’  seeds  of  carrots,  onions  and  celery  irradiated  for  short  periods  at  44.5  me  show  higher 
percentage  of  germination  than  those  untreated.  Theory,  optimum  exposure  and  equip- 
ment  for  controlled  experiments  are  described  with  a  view  towards  possible  conveyor-belt 

method  of  mass  irradiation 


IMPERFECT  GERMINATION  is  a  prob¬ 
lem  for  farmer  and  horticul¬ 
turist.  Various  procedures  for 
increa.sing  percentage  germination 
of  seeds  have  been  developed.  Some 
of  these  use  hot-bath  or  radiant 
heating  techniques.  Seeds  have  also 
been  irradiated  with  selected  radio 
frequencies  for  internal  heating. 

Preliminary  experiments  with  a 
resonant-line,  push-pull  oscillator 
using  two  type  6-250A  tetrodes 
feeding  r-f  power  to  a  Pyrex  beaker 
containing  carrot,  onion  and  celery 
seeds  indicated  that  the  rate  of 
germination  is  a  function  of  power 
input,  d-c  voltage  gradient  across 
the  seed  mass,  frequency,  time  of 
exposure  and  state  of  the  seed. 

The  period  of  exposure  had  to  be 
limited  to  a  few  seconds.  Experi¬ 
ments  with  the  apparatus  described 
below  showed  that  the  maximum 
germination  rate  was  obtained 
when  103  cc  of  seed  in  a  17  x 
88-mm  Petri  dish  were  irradiated 
from  10  to  11  seconds;  37.6  cal 
of  r-f  energy  were  introduced  per 
cc  of  .seed  at  a  rate  of  14  w  per 
cc  across  an  rms  r-f  gradient  of 
340  to  360  V  per  cm.‘ 

These  parameters  produced  ex¬ 
ternal  ];>ost-irradiation  tempera¬ 
tures  of  between  42  and  60  deg  € 

*  Work  done  while  author  was  a  member 
of  Department  of  Botany,  University  of 
California,  Berkeley,  Calif. 


in  various  seeds.  Higher  tempera¬ 
tures  were  detrimental  or  even 
lethal.  They  may  have  caused  in¬ 
ternal  temperatures  of  more  than 
70  deg  C,  which  can  inhibit  bio¬ 
chemical  systems.  The  distribution 
of  some  sugars  in  irradiated  seeds 
exhibited  a  complete  reversal  from 
the  controls.  About  11  to  14  cal 
per  cc  were  required  to  double  the 
sugars  subject  to  invertase  action 
at  the  expense  of  a  proportionate 
decrease  of  keto-sugars. 

The  r-f  oscillator  used  for  seed 


PraUminary  Mtparimmto  wars  carriad 
on  with  oacUtoor  using  two  5.250A 
tatrodas 


irradiations  utilizes  a  grid-con¬ 
trolled  type  3X2600 A3  medium-|i 
triode  at  44.6  me.  The  seeds  can 
be  considered  as  aggregates  of  col¬ 
loids  of  high  viscosity  with  low 
r-f  skin  effects.  Therefore,  the  r-f 
current  passing  through  the  seed 
is  largely  composed  .  of  the  two 
vectors:  /,  =  ZufC.KE  and  /,  = 
/.tan  5—/,  cos  6. 

R-F  Currents 

The  in-phase  current  I,  is  a  func¬ 
tion  of  the  bulk  capacitive  leakage 
resistances,  such  as  occur  in  vac¬ 
uolar  fluids  with  high  K  values. 
The  reactive  current  /.  is  a  function 
of  capacitances  across  membranes 
of  living  cells  and  between  woody 
cells  and  large  macromolecular  com¬ 
plexes  of  proteins,  fats  and  carbo¬ 
hydrates. 

A  mass  of  seeds  is  a  uniform 
population  of  units  of  equal  elec¬ 
trical  characteristics  arranged  at 
random  in  the  electrical  held.  The 
potential  across  this  mass  is  a 
function  of  the  interelectrode  po¬ 
tential,  dielectric  constant,  inte¬ 
grated  ellipticity  of  all  seeds  and 
orientation  of  these  ellipsoids  in 
the  r-f  held.  Thus,  as  shown  in  Fig. 
1,  a  carrot  seed  parallel  to  the  held 
will  absorb  more  energy  than  one 
normal  to  it*. 

An  evaluation  of  r-f  effects  on 
seed  germination  required  quanti- 
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serves  as  a  cathode-voltaere  shield  the  angle  20  of  the  r-f  current  con- 
and  as  the  cathode  r-f  coupling,  duction  in  each  cycle  remains  con- 
The  filament  socket  is  air  cooled  stant  at  any  d-c  plate  potential 
with  a  supply  pressure  of  13  lb  higher  than  cutoff.  This  angle  was 
per  sq  in.  Load  coupling  is  at  the  calculated  from  the  d-c  plate  and 
edge  of  the  plate-tuning  disk  op-  grid  potentials.  Then  the  rms  volt- 
posite  a  slot  in  the  cavity  wall.  The  age  during  the  conduction  period 
adjustable  h-v  electrode  is  sup-  of  each  cycle  can  be  found.  This 
ported  by  two  inverted  Pyrex  U's.  rms  value  was  selected  in  preference 
Interelectrode  potential  and  r-f  to  the  rms  value  of  the  total  cycle 
power  absorption  in  the  sample  because  the  conducting  fraction  of 
were  determined  indirectly  by  cal-  each  cycle  determines  the  power 
culation  from  the  d-c  plate  and  grid  input  into  the  load, 
potentials*.  It  was  assumed  that  Then  the  conducting  negative 
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FIG.  1 — CouTM  cl  r-f  IlnM  oi  fore* 
lonqlludlnaUr  through  a  carrot  Mod 


TUNING  CYLINDER  AND  DISK 


tative  methods  of  administering 
prescribed  dosages  of  high-fre¬ 
quency  radiation.  Prerequisites 
were:  a  stable  frequency,  a  simple 
and  quick-acting  timing  control,  and 
sufficient  power.  The  main  circuit 
diagram  indicates  the  cavity  os¬ 
cillator  built  around  the  Eimac 
3X2500A3  triode  operated  at  maxi¬ 
mum  anode  potential  of  6,000  v. 

The  grid  is  keyed  through  a  bank 
of  VRlSO’s  so  that  the  blocking 
bias  of  —760  v  can  be  reduced  to 
—  160  V  for  periods  from  0.4  to  60 
sec.  Plate  potential  can  be  con¬ 
trolled  manually  or  by  a  timer. 

The  oscillator  is  used  in  a  single- 
ended  circuit  with  a  high  ratio  of 
tank  to  tube  capacitance,  which  is 
important  for  biological  work***. 
The  cavity,  a  modification  of  de¬ 
signs’-*,  is  shown  in  greater  detail 
in  Fig.  2. 

A  thin  copper  cylinder  191  in. 
high  and  31  in.  in  diameter  serves 
as  the  anode  tank  circuit.  Its  fre¬ 
quency  is  determined  by  a  vertically 
sliding  tuning  cylinder  and  disk  in 
electrical  contact  with  the  grid  tank 
cylinder.  The  tube  anode  cylinder  is 
set  flush  with  the  cover  of  the  cav¬ 
ity  and  forms  a  plate-blocking  ca¬ 
pacitance  of  0.01  [if.  The  grid  ring 
of  the  tube  is  fitted  into  a  copper 
ring  flared  out  to  serve  as  one  side 
of  the  6,800-[i|if  grid-leak  capaci¬ 
tance. 

The  ungrounded  side  of  the  fila¬ 
ment  supply  enters  the  cavity 
through  a  winged  copper  tube  that 
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T-f  swing  has  a  potential  E  =  Et 
-  £7.(41.28/6)  sin  (0.0345  6), 

where  E.  =  r-f  volts,  £■»  =  d-c 
plate  volts,  E  =  rms  volts  across 
the  electrodes,  and  6  =  i  angle  of 
current  flow.  The  power  input  into 
the  sample  P,  =  5.68  x  10'' 
f(E,/d,yK,  cos<t>  (l/«),  or  Pmt  = 
16.417  P^;  and  the  energy  input 
W  =  P  (f/4.183),  where  P,  and 
Pmt  =  r-f  power  in  watts  per  gram 
or  watts  per  cc  of  load,  E,  = 
rms  potential  across  the  sample, 
d,  =  0.9  cm  of  sample  thickness, 
K,  =  dielectric  constant  3.20  of 
sample,  cos  6  =  load  power  factor 
of  0.090,  8  =  relative  density  of 
sample,  and  /  =  frequency. 

Seed  temperatures  were  deter¬ 
mined  at  the  exact  instant  of  the 
end  of  irradiation  by  an  immersion 
thermocouple  built  into  a  number 
26  hypodermic  needle  by  John  E. 
Gullberg  of  the  University  of  Cali¬ 
fornia. 

These  experiments  help  to  explain 
inconsistent  results  of  earlier  in¬ 
vestigators  who  used  frequencies 
anywhere  between  20  and  225  me’-  **. 
This  range  covers  energy  absorp¬ 
tion  bands  of  those  macromolecules 
most  common  in  seeds,  as  proteins 
and  saccharide  polymers.  Whenever 
the  period  of  exposure  was  less  than 
15  seconds  some  increase  of  the 
rate  of  germination  occurred,  espe¬ 
cially  when  the  external  seed  tem- 
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perature  did  not  rise  more  than 
30  deg  C  and  not  above  60  deg  C. 
Prerequisites  for  this  were  anode 
potentials  of  more  than  one  kilovolt 
and  consequent  high  r-f  potentials 
across  the  load. 

Most  earlier  experiments  failed 
because  requisite  equipment  was 
unavailable.  Further  work  may 
concentrate  on  reducing  the  ex¬ 


posure  period  even  more  and  on 
finding  means  to  increase  the  rms 
r-f  potential  gradient  across  the 
seed  mass  without  arcing.  For  this 
purpose  centimeter  waves  may  be 
of  value.  Then  the  energy  input 
could  be  raised.  There  is  still  the 
question  whether  the  enhancement 
of  germination  rates  is  part  of  a 
universal  phenomenon  applicable 
also  to  other  well  known  biological 
r-f  stimulations  particularly  in  r-f 
therapy.  It  would  also  be  interest¬ 
ing  to  know  if  the  biological  re¬ 
action  result^  solely  from  the 
dielectric  heating  effect  or  also 
from  some  undefined  molecular 
resonance. 
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to  some  point  above  cutoff.  These 
two  conditions  are  the  basis  of  the 
design  equations,  with  the  second 
condition  modified  to  read  “the  cut¬ 
off  tube  causes  the  voltage  on  the 
opposite  grid  to  rise  to  zero.”  Zero 
is  a  more-or-less  arbitrarily  chosen 
point  which,  for  all  tubes,  will  in¬ 
sure  conduction.  It  should  be  noted 
that  although  the  coupling  capaci¬ 
tors  are  essential  for  triggering  the 
circuit  they  have  no  bearing  on  the 
d-c  stability. 

For  a  given  tube,  given  resistors 
Rx,  Rt,  R,  and  given  supply  voltages 
and  E,„  plate  voltages,  grid 
voltages  and  all  currents  can  be  de¬ 
termined.  If  allowable  resistance 
variation  is  specified  as  x  percent 
and  the  supply  variation  as  y  per¬ 
cent,  the  conditions  for  d-c  stability 
can  be  imposed  in  the  form  of  two 
equations.  One  states  that  under 
the  most  adverse  combinations  of 
resistance  and  supply  voltages  the 
The  circuit  of  Fig.  lA  will  have  high  grid  is  at  cathode  potential, 
two  stable  states  if  the  conducting  which  is  assumed  to  be  zero.  The 
tube  causes  the  voltage  on  the  op-  other  states  that  under  the  opposite 
posite  grid  to  fall  to  cutoff  or  below,  extremes  the  low  grid  is  not  above 
and  if  the  cutoff  tube  caus«s  the  cutoff.  Since  the  two  conditions 

voltage  on  the  opposite  grid  to  rise  prevail  in  a  common  circuit,  a  third 


FIG.  1 — Basic  blstablo  multivibrator  circuit  (A)  is  modifiod  for  switching  (B)  by 
adding  triggoring  notwork 


The  rudimentary  circuit  shown 
in  Fig.  2A  may  be  designed  to  in¬ 
sure  stability  of  the  stable  states 
under  adverse  combinations  of 
resistor  deviations,  supply  voltage 
regulation  and  vacuum-tube  emis¬ 
sion  deterioration.  Since  the  circuit 
is  symmetrical,  it  demands  nominal 
symmetry  of  resistance  values  for 
proper  operation.  The  design  proce¬ 
dure  described  yields  nominal  val¬ 
ues  of  resistance  having  a  specified 
percentage  tolerance,  in  conjunc¬ 
tion  with  supply  voltages  E„ 
having  specified  regulation. 


Bistable  multivibrators,  such  as 
the  one  shown  in  Fig.  lA,  can 
remain  quiescent  indefinitely  with 
either  tube  conducting  and  its  op¬ 
posite  cutoff.  This  characteristic 
gives  the  circuit  widespread  useful¬ 
ness  in  digital  computers,  counters 
and  other  pulse  circuits. 

If  the  basic  circuit  is  modified  as 
shown  in  Fig.  IB  by  addition  of  a 
triggering  network,  it  may  be 
switched  from  one  stable  state  to 
the  other.  The  transition  be¬ 
tween  stable  states  is  not  treated 
in  detail  here,  but  certain  factors 
that  are  related  to  the  dimamic  be¬ 
havior  of  a  complete  circuit,  such  as 
minimum  time  between  successive 
triggers,  plate  and  grid  waveforms 
and  coupling  capacitors,  will  be 
examined  later. 
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FIG.  4 — Eii«ct  oi  coupUnq  capacitor  on 
•wilch-OTor 


FIG.  5 — EqulvaUnt  circuit  ihowinq  tho  oiloct  that  tho  coupllnq  capacitor  hat  oa 
tho  triqqorlnq  roto 


Bistable  Multivibrators 


Arrangement  of  flip-flop  circuits  for  reliable  operation  despite  adverse  combinations  of 
resistor  deviations,  supply  voltage  regulation  and  loss  of  tube  emission.  Guides'are  given 
for  selecting  the  proper  coupling  capacitor  and  triggering  network 


independent  equation  can  be  writ¬ 
ten.  There  are  then  three  equations 
with  five  unknowns  (the  two  supply 
voltages  and  the  three  resistors), 
and  it  should  be  possible  to  solve  for 
R„  Rt  and  R,  in  terms  of  and  E,,. 

An  arbitrary  point  2?»,  /»  in  the 
shaded  region  of  the  plate  charac¬ 
teristics,  Fig.  2B,  is  selected.  This 
point  is  associated  with  the  extreme 
values  of  voltage  and  resistance 
indicated  in  Fig.  3.  Under  those 
conditions,  an  equation  is  written 
stating  that  the  grid  voltage  of  the 
on  tube  is  zero 

(1  -  e)  -  B„  (1  +  c)|  (g,  (1  -  (Q) 

(1  +  <i)  +  ft  (1  +  d)  +  Ri  (1  -  <i) 

(1  +  e)  -  0  (1) 

Another  equation  states  that  the 
assumed  Et  keeps  the  opposite  grid 
at  a  specified  negative  voltage,  E, 
equal  to  or  slightly  beyond  cutofF 

Jft  -  E„  a -e)]  [ft(l-t-<01  . 

ft  (1  -  d)  +  ft  (1  +  rf) 

(1  -  c)  -  ft  (2) 

A  third  equation  can  be  written 
that  states  that  the  current  through 
Ri  is  equal  to  the  assumed  plate  cur¬ 
rent  7*  plus  the  current  through  re¬ 
sistor 


ft»  (1  +  c)  —  Et 


/*  + 


Ei  —  ft 


(3) 


ft(i  *•  '  ft(i-d) 

These  equations  can  be  solved  for 
nominal  resistances  7?„  R,  and  /Fi. 
Results  are  expressed  in  terms  of 
En,  E„  the  arbitrary  values  E^  and 
/»,  the  specified  negative  grid  volt¬ 
age  E„  the  resistor  tolerance  d, 
and  the  voltage  tolerance  e 
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ft.  \l  +  dj  “(1  +  c) 

In  order  that  positive  values  of 
resistance  for  Ru  R,  and  R,  are 
insured,  must  be  greater  than  a 
certain  lower  limit,  and  E„  must 
be  algebraically  less  than  a  certain 
upper  limit.  These  restrictions  on 
Ett  and  E.,  may  be  written 


En  > _ fftr 

n  -d\*  (1  -  c)« 

\i+< 


(7) 


dJ  (1+e) 


Three  equations  are  thus  derived 
which,  when  used  to  select  values 
for  Ri,  Rt  and  R„  will  insure  that 
the  circuit  of  Fig.  8  is  bistable  even 
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DESIGN  PROCEDURE 

In  tli«  fnllowing  •xpraMiniM  rMUtor  lokraiM^r  i«  atatimrd  !•  be  d—  1§  percent 
end  the  eeltcfe  Icleraiice  e  =  S  percent.  With  d  ~  10  percent,  ikit  nMent  thel 

.«  percent  re«itler*  mnat  be  need  in  the  circuit,  end  that  the  remeininf  pereentese 
acceonli  far  the  neceatily  of  chooftinf  RMA  celues  different  from  the  caleolated  eelue*. 

STEP  1 —  Seleft  point  E^,  /*  soniewhere  below  the  zero-bias  line,  keeping  in  mind 

that  small  ratios  of  /»  to  will  mean  larger  resistors  (therefore  slow 
triggering  rates),  and  that  plate  dissipation  must  not  be  exceeded  by 
the  actual  /,,  whicli  will  always  lie  larger  than  the  chosen  value  of  /,. 
except  when  tube  emission  deteriorates  to  the  extent  where  Ei,  /»  is 
aidually  the  operating  (loint. 

STEP  2 —  If  the  tube  lieing  used  is  a  pentode,  for  a  given  screen  grid  voltage 

obtain  the  cutoff  bias  E,.  This  will  be  a  negative  number.  If  the  tube 
lieing  used  is  a  triode,  the  cutoff  bias  varies  with  plate  voltage,  and  may 
lie  approximated  by  E,  =»  —  KEht-  This  equation  may  lie  plotted 
using  published  tulie  characteristics,  and  the  cxinstant  K  is  obtained  as 
t  lie  slope  of  the  lini\ 

STEP  3 —  The  lower  limit  for  Eik  can  now  lie  calculated.  For  a  pentode,  En,  > 

Ek  —  Ef/O.^l^,  and,  for  a  triode,  Ehh  >  Ei,/0Si76  —  A'. 

STEP  4 —  Select  a  value  for  En  greater  than  the  lower  limit.  The  desired  plate 

voltage  swing  will  be  a  factor  in  determining  this,  for  it  is  approximately 
equal  to  Ehb  —  Ei,. 

STEP  S —  The  upper  limit  for  Ecc  may  lie  calculated.  For  a  pcmtcsle 

0.60.V  EbhEy 

Ef  —  Eb  0..>76  hbb 


E„ 


and.  for  a  triode 


E„  <  - 


_ 0.60.1  A'A’u* _ 

Ebb  (0.576  -  A  )  -  Eb 


If  the  pentode  ecpiation  is  used,  the  magnitude,  of  the  iKiundar^  value 
always  detTe.ases  for  increasing  Ebb,  and,  if  the  triode  equation  is  used, 
the  magnitude  of  tlie  boundary  value  decreases  with  incTeasing  until 
Ebb  is  twice  the  value  of  its  lower  limit.  Then  it  increases  with 
increasing  Ebb, 

STEP  8 —  Select  a  value  for  E„  less  than  the  up|H‘r  iKiiindary.  .Notice  that  tlie 

lioiindary  is  a  negative  niiinlKir  and  that  a  value  must  lie  taken  more 
negative. 


STEP  7- 


C.alculate  the  resistance  /f|,  /?,  and  /?,  from  ICq.  1,  5  and  6.  They  are, 
with  c  »  0.05  and  d  O.l  siilistitiited 


/A-  j^0..527A’n  -  1.11  A,  +  0.672 


Eb  -  E, 

Ib 


It,' 


\E,_-  0.9oEr^ 
fb  ^ 


(^.027 Ebb  -  1.11  A’,  -f  0.672  - 

r*ee 

A’,  -  Eb  -  0.606  +  0..576  Ebb 

- 

0.i:ilA’»»  -  0.91  A’,  -f  0..5.52— 15^-' 


E,  -  Eb  -  0.606 -I-  0.576A’** 


These  equations  may  also  le  uschI  in  cases  where  triodese  are  employed, 
simply  by  substituting  the  equation  E,  —  KEbb-  P'rom  these 
(H|uaticins,  it  can  lie  seen  that  R\  is  independent  of  Eb,  However, 
/?,  and  Ht  increase  as  Eb  increases. 


under  the  extreme  deviations  of  the 
resistances  and  voltages  from  their 
nominal  values,  and  even  when  the 
tube  emission  becomes  so  low  that 
the  arbitrarily  selected  point  Eb,  /* 
corresponds  to  zero  bias.  By  choos¬ 
ing  the  point  Eb,  /*  deeper  in  the 
shaded  portion  of  Fig.  2A,  that  is, 
by  lowering  the  ratio  of  7,  to  Eb, 
the  design  can  be  made  even  more 
conservative,  insuring  bistability 
for  a  long  life.  This,  however,  re¬ 
sults  in  larger  values  for  72„  R,  and 
Rt,  since  all  resistors  are  inversely 
proportional  to  /»,  and  therefore  it 
results  also  in  a  lower  permissable 
trigger  rate. 

The  actual  operating  point  of  a 
nominal  tube  is  not  at  Eb,  /»  but  at 
the  intersection  of  its  load  line 
with  the  nominal  zero-bias  plate 
characteristic.  Therefore,  /,  in  the 
actual  circuit  is  always  greater 
than  the  arbitrarily  chosen  value; 
thus,  the  point  Et,  /»  should  never 
be  taken  at  or  near  the  maximum 
allowable  plate  current. 

Coupling  Capacitor 

The  coupling  capacitor  allows 
switching  between  stable  states.  If 
It  were  not  present,  the  reversing 
impulse  would  bring  both  halves 
to  identical  conducting  states  and 
the  final  state  would  be  independent 
of  the  initial  state.  A  practical  way 
to  obtain  the  proper  size  of  this 
capacitor  is  the  empirical  approach 
guided  by  some  basic  facts. 

In  order  to  convey  most  efficiently 
the  leading  edge  of  the  rising  plate 
waveform  to  the  grid  of  the  cutoff 
^  tube,  the  coupling  capacitor  should 
be  larger  than  the  interelectrode 
capacitance  between  grid  and  cath¬ 
ode  of  the  cutoff  tube. 

The  rate-of-change  of  the  rising 
plate  waveform  will  affect  the  size 
of  the  coupling  capacitor,  since  a 
slowly  rising  plate  waveform,  due 
either  to  high  stray  capacitance  or 
slowly  falling  trigger,  requires  a 
higher  coupling  capacitance  to  pass 
the  rising  wavefront  to  the  grid  of 
the  cutoff  tube.  The  falling  plate 
always  drops  faster  than  the  as¬ 
cending  plate  rises;  therefore,  it  is 
only  necessary  to  insure  that  the 
rising  waveform  be  satisfactorily 
conveyed  to  the  grid  of  the  cutoff 
tube. 

The  first  two  criteria  tend  to  in¬ 
crease  the  size  of  the  coupling  ca- 

IM 


pacitor.  However,  although  higher 
capacity  increases  the  certainty  of 
.switch-over,  it  also  increases  the 
time  required  for  the  rising  plate 
voltage  to  reach  its  quiescent  value. 


Figure  4A  is  an  equivalent  cir¬ 
cuit  of  one  half  of  Fig.  lA  during 
the  time  that  the  opposite  grid  is 
conducting  and  R,  and  the  coupling 
capacitor  C,  are  essentially  clamped 

April,  1953  —  ELECntONICS 


'  iiu  . . 


llilii  uri!l’  IlitlQH  . . . . (Ill  I 


iiiiirniiHiiimiiMuwiHiiMtiiRmiNiwnirnMmittnmiiitiiimiN 


Pentode 


Triode 


Tub# — SANS  (Cff  =  40  volts) 
c  =  ±  10  porcml 

d  =  ±  20  porcoBt  (This  pormlls  10  porcont  rssiston) 

STEP  1 —  The  point  £»  »  10  volts,  »  8  ma  was  chosen. 

Since  the  point  is  below  the  knee  of  the  sero^ipid- 
bias  characteristic,  the  plate  voltage  will  be 
relatively  insensitive  to  the  plate  load  resistor. 


Tuba — 12AU7  (culoii  coastoat  K  =  0.1) 


c  =  ±  5  parcaat 

d  =  ±  10  parcaat  (This  paradts  5  parcaat  raslators) 

STEP  1 —  From  the  limit  inequality  for  Em  given  by  Rq.  8, 

solve  for  £» 


Ei  < 


0.60.>  KE^,* 


+  £■»»  (0.576  -  K) 


and  by  substituting  for  E^k  and  Em 
Ek  <  S3.2  volts. 


STEP  2 —  E,  »•  — 1.>  volts  (Egt  40  volts)  I  STEP  2 —  On  t^  12\U7  plate  characteristic  curves,  choose 

I  a  point  such  that  E^  <  53.2  volts  and  which  will 

lie  below  the  zero  bias  line.  The  point  chosen 
was  £'k  -•  to  volts,  /»  »  2  milliamperes. 


STEP  3 —  En  >  76.5  volts  (see  Eq.  7) 


STEP  4 —  En  was  chosen  to  be  120  volts  to  rive  a  plate 

swing  of  approximately  120  — 10  ■■  110  volts. 


STEP  5 —  Em  <  —  45.8  volts  (see  Eq.  8) 


STEP  6 —  Ecc  WH!'  cliosen  to  l>e  —80  volts. 


STEP  7 —  From  Eq.  4,  3  and  6 

/?!  »  18,1.30ohms 

ffj  *  75,200  ohms 
/?,  -  11 4,200  ohms 

The  RMA  standard  values  chosen  were 
Ri  —  18,000  ohms 

/?!  •«  75,000  ohms 
/?,  -  1 10,000  ohms 


The  d-c  mea.suremenLs  on  this  circuit  were: 


Tuba  1  Tuba  2 

High  plalf  voltage .  96.5  97 

Ijow  plait  voltage .  8.6  8.3 

High  grid  voltage  (tube  removed)  27.8  25 

Lou)  grid  voltage .  —28.6  —27.7 

Plate  swing  voltage .  87.9  87.8 


i  STEP  3 —  (Calculate  the  three  resistors  W|,  /?i  and  R,  from 

i  Eq.  4,  5  and  6 

^  Ri  —  .58,000  ohms 

/7t-  241,000  ohms 
/?(  «  202,500  ohms 

The  RMA  standard  values  chosen  were 
Ri  ■■  56,000  ohms 
Rt  2 10,000  ohms 
!  Ri «  200,000  ohms 

With  these  resistance  values,  the  nominal  value 
of  the  high  grid  voltage  (with  the  tube  o«it)  was 
calculate  to  be 

+  Em  ~  15.6  volU. 

The  low  grid  voltage,  for  nominal  voltages  and 
resistances  and  the  tube  operating  point  at  £» 
■i  40  volts,  was  calailated  to  be,  approximately 

i?,!..  »  +  Em  ~  -  22.7  volU 

For  (xvmparison,  the  measured  values  on  this 
circuit  were  as  fdlows:  Tube  1  Tube  2 

H  igh  plate  voltage .  105  110 

Low  plate  voltage .  23 .6  28 

j  High  grid  voltage  (tube  removed)  16.5  16.2 

Low  grid  voltage .  —30  —28 

Plate  voltage  swing .  81.5  82 

In  circuits  of  this  type,  it  is  often  desirable  to 
know  bow  far  olT  the  nominal  values  the  supply 
voltages  can  go  and  still  have  stable  operation. 
Measurements  with  this  12AU7  triode  flip-flop 
showed  that  the  undamped  ip’id  voltage  (that 
is,  the  potential  at  the  junction  of  Rt  and  /?• 

I  when  the  tube  is  removed)  cmild  be  brought  to 

I  zero  by  lowering  the  bias  supply  from  —75  volts 

1  to  — %  volts,  a  chan^  <»i  28  percent,  or  by 

i  lowering  the  B-f-  supply  from  1.50  volts  to  125 

volts,  a  change  of  17  percent.  Conversely,  it 
was  found  tliat  to  tiun  on  the  cutoff  tube  the 
bias  supply  would  have  to  rise  to  —36  volts,  a 
change  m  52  percent,  or  the  B+  supply  would 
have  to  rise  to  190  volts,  a  change  of  27  percent. 
These  results  indicate  that  the  design  is  quite 
conservative,  and  stable  operation  would  prob¬ 
ably  be  obtained  over  wider  variations  of  tlw 
sup^y  voltages  than  those  tolerances  used  in 
establishing  Uie  size  of  Ri,  Rt  and  /?|. 


. 


to  ground.  Capacitor  C,  of  Figure 
4A  is  stray  capacitance  between 
plate  and  cathode.  From  Thevenin’s 
theorem  another  equivalent  circuit. 
Fig.  4B,  can  be  derived,  where 


Rt 


Rx  +  Rt 

RiRt 
Ri  +  Rt 


-  c,  -b  c. 

Thus,  the  rising  plate  waveform 
may  be  approximated  by  a  rising 
exponential.  Fig.  4C,  representing 
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the  charging  of  the  coupling  and 
stray  capacitances  toward  the  qui¬ 
escent  value  of  the  high  plate  volt¬ 
age.  The  initial  sharp  rise  of  the 
curve  is  essentially  the  amplified 
version  of  the  negative  trigger  sig¬ 
nal  on  the  grid.  A  break  or  dis¬ 
continuity  occurs  when  the  opposite 
grid  is  driven  to  conduction,  and  the 
coupling  capacitor  is  clamped  to 
ground  and  effectively  shunted 
across  the  plate-to-cathode  capaci¬ 
tance. 

Triggering  Rate 

Minimum  time  between  reversals 
is  affected  by  the  size  of  the  coup¬ 
ling  capacitor  by  virtue  of  the  fact 
that  it  is  related  to  the  time  needed 
by  the  coupling  capacitor  connected 
to  the  high  plate  to  discharge  to  its 
quiescent  low  voltage.  During  this 
transient,  the  discharge  current 
passing  through  R,  temporarily  low¬ 
ers  the  voltage  on  the  cutoff  grid 
beyond  its  steady-state  bias.  Con¬ 
sequently,  if  it  is  desired  to  reverse 
the  circuit  before  it  completely  re¬ 
laxes,  a  greater  trigger  amplitude  is 
needed.  To  obtain  the  time  constant 
of  the  discharge,  the  equivalent  cir¬ 
cuit  of  Fig,  6  is  developed,  from 
which  it  may  be  written 

where  T  is  the  time  constant,  and 


Rt  +  - 
Rt  +  Rt  + 


Rt  Rt 
Ri  ~1~  Rt 
Ri  Rt 
Ri  -f-  Rt 


As  a  check  on  the  size  of  the 
coupling  capacitors,  connect  a  trig¬ 
ger  circuit  to  the  multivibrator 
grids.  Connect  all  appendages  to 


the  circuit  such  as  cathode-follower 
grids  and  resistance  voltage  divid¬ 
ers.  Reduce  the  trigger  amplitude 
until  the  multivibrator  just  fails  to 
flip  over.  This  can  be  verified  by  a 
scope  probe  on  the  low  plate.  If  the 
coupling  capacitor  is  large  enough, 
the  trigger  amplitude  at  this  criti¬ 
cal  point  should  not  drive  the  grid 
much  more  than  half-way  toward 
cutoff.  Should  pulses  larger  than 
this  be  needed  for  triggering,  reli¬ 
able  operation  will  be  uncertain 
when  using  tubes  with  reduced  G,. 

Trigger  Networks 

The  trigger  network  connects  to 
the  rudimentary  circuit  in  a  sym¬ 
metrical  way  and  steers  the  trigger 
pulse  to  the  proper  tube  to  cause 
reversal.  The  trigger  is  either  posi¬ 
tive  or  negative.  Positive  pulses 
effect  switching  by  turning  on  the 
off  tube.  Negative  pulses  turn  off 
the  on  tube. 

Generally,  the  negative  pulse  can 
be  smaller  than  the  positive  pulse 
because  the  on  tube  amplifies  the 
trigger  pulse. 

The  circuit  of  Fig.  6A  uses 
large-amplitude  negative  pulses  or 
steps.  If  a  negative  trigger  is  ap¬ 
plied  to  the  capacitor,  it  will  appear 
attenuated  at  both  plates,  but  the 
attenuation  is  greater  at  the  plate 
of  the  conducting  tube.  Therefore, 
only  a  small  negative  pip  passes 
through  the  coupling  network  to  the 
negative  grid.  The  cutoff  tube  does 
not  attenuate  the  signal  as  much 
and  a  large  negative  pulse  is  applied 
to  the  conducting  grid.  The  coup- 
ling-circuit  time  constant  is  not 
critical  since  differentiation  of  a 


step  wave  occurs  in  the  cross-coup¬ 
ling  network. 

Smaller  Pulses 

The  circuit  of  Fig.  6B  takes  neg¬ 
ative  triggers  or  steps  of  smaller 
amplitude.  The  diodes  steer  the 
negative  wave  to  the  high  plate  and 
thence  to  the  high  grid;  they  also 
isolate  the  trigger  source  from  the 
plate  as  soon  as  regeneration  starts. 

If  the  coupling  circuit  does  not 
have  a  sufficiently  small  time  con¬ 
stant  compared  to  the  turn-over 
time,  the  rising  plate  will  be  de¬ 
pressed  slightly  near  the  top  of  its 
excursion  by  the  negative  input 
waveform. 

The  input  time  constant  should 
be  small  enough  compared  to  the 
repetition  period  of  the  triggers  to 
prevent  biasing  of  the  coupling 
diodes. 

Since  the  high  plate  is  somewhat 
below  E,t,  the  input  wave  must 
overcome  the  differences  between 
the  high  plate  voltage  and  be¬ 
fore  passing  through  the  diode. 

If  thermionic  diodes  are  used, 
the  relation  of  Ri  to  Rk  is  unim¬ 
portant.  But  germanium  diodes 
may  have  a  back  resistance,  Rt, 
comparable  to  the  plate  resistor  so 
that  the  effective  plate  resistor  is 
R,  in  shunt  with  Rt  and  Rt  in  series. 

The  circuit  of  Fig.  6C  takes  di¬ 
rectly  on  the  grid  negative  pulses 
whose  duration  is  short  with  re¬ 
spect  to  turnover  time.  This  circuit 
requires  the  smallest-amplitude 
pulses. 

If  Rt  is  not  small  compared  to  Rt 
of  a  germanium  diode,  the  negative 
grid  will  be  raised. 


FIG.  • — FUp-flop  with  triggering  network  designed  for  large-onpBtade  negatiTs  pnleee  or  steps  (A),  for  snoUer  negotiTO  pulses  (B)} 

and  for  still  smaller  negottee  pulses  of  short  duration  (C) 
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Cathode-Inteiface  Effects 
In  TV  Receiver  Design 


By  F.  M.  DUKAT  and  I.  E.  LEVY 

JtavtheoH  Manu/aeturing  Co. 

A'eioton,  Sta»». 


Juiticiou!;  choice  of  tube  types  by  television  receiver  designers  can  forestall  development 
of  cathode  interface  resistance  thereby  extending  useful  life  of  tubes.  Principles  apply 
also  to  design  of  mobile  radio  equipment  and  electronic  computers 


SLEEPING  SICKNESS,  the  popular 
term  for  cathode  interface 
resistance,  has  long  been  a  bugbear 
to  computer  engineers.  This  article 
ana]>'ze8  its  effects  in  typical  tele¬ 
vision  receiver  applications. 

Interface  resistance  acts  circuit- 
wise  like  an  inadequately  bypassed 
cathode  resistor.  It  affects  pri¬ 


marily  high  g„  tubes  with  small 
cathode  areas.  In  television  and  i-f 
stages,  interface  resistance  causes 
loss  of  gain;  in  video  amplifiers  it 
causes  loss  of  low-frequency  re¬ 
sponse  as  well.  Interface  resistance 
can  also  produce  malfunctioning  in 
multivibrators  and  blocking  oscil¬ 
lators. 


Interface  impedance  builds  up  to 
some  degree  in  all  cathodes  but 
reaches  rather  high  values  in  active 
cathodes.  The  resistance  compound 
is  barium-ortho-silicate,  a  semicon¬ 
ductor.  The  higher  the  percentage 
of  silicon  in  the  cathode,  the  greater 
will  be  the  formation  of  interface 
resistance.  Interface  resistance 


Table  I — Simulated  Typical  Values  of  Cathode  Interface  Resistance  Illustrate  Effect  on  Television  Receiver 

Tube  Characteristics 


Predicted 

Cathode  Interface  lyom  of  U  i  •  Ixxw  of  Ixxw  of  gm 

Area  in  C.ni*  :  Resintance  in  Ohiiw  in  Perwnt  j  in  Percent  (vlf)  in  Percent  (h-f) 


A 

B 

C 

A  1 

B 

1  C 

A 

B 

C 

!  ^ 

C 

12  ATT . 

0.270 

93 

270 

465 

20 

40 

'  50 

40  i 

70 

75 

15 

i  30  1 

40 

6BK7A . 

_  0.33.5  • 

75 

225 

375 

10 

55 

65 

50 

75 

85 

25 

50 

33 

6AF4 . 

....]  0.21.5 

116 

.348 

580 

30 

.50 

60 

50 

75 

85 

20 

35  i 

.50 

6At'6 . 

_ 1  0.740 

33 

100 

165 

15 

30 

50 

25 

.50 

80 

10 

25  ; 

30 

6CB6 . 

_  0.400 

.50 

1.50 

2.50 

15 

25 

45 

35 

63 

75 

1  15 

1  25  1 

35 

6BH6 . 

0.443 

56 

168 

280 

25 

50 

60 

40 

63 

75 

i  20 

40 

45 

6AH6 . 

_  0.02.5 

27 

81 

135 

10 

25 

35 

25 

55 

65 

'  10 

20 

25 

6SNTGT . 

_  0.74.5 

33 

00 

165 

5 

15 

25 

10 

25 

33 

1  5 

;  io 

20 

12.AU7 . 

.  0.405 

62 

186 

310 

10 

25 

10 

20 

40 

s., 

1  - 

20  j 

25 

Column  Norniali/ed  Mesutance  in  Ohm-Cm* 

A  25 

B  75 

C  12.”;  » 

Note — Regular  bias  by  means  of  bypassed  cathode  resistor  in  every  case  except  6SN7GT  and  12AU'; 
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varies  inversely  with  cathode  area. 

Operation  with  no  space  current 
develops  higfher  interface  resistance 
than  if  space  current  is  drawn*. 
Higher-than>nonnal  operating  tem¬ 
perature  accelerates  formation  of 
interface  resistance.  However,  Fig. 

1  shows  that,  consistent  with  the 
negative  temperature  characteristic 
of  semiconductors,  measured  inter¬ 
face  resistance  varies  inversely  with 
cathode  temperature*. 

A  barrier  capacitance  is  asso¬ 
ciated  with  interface  resistance*. 
For  our  purposes,  interface  im¬ 
pedance  will  be  treated  as  a  parallel 
R-C  circuit  with  time  constant  of 
0.2  to  0.6  microsecond. 

What  It  Does 

Since  operational  effects  are  ex¬ 
actly  the  same  as  for  an  inade¬ 
quately  bypassed  cathode  resistor, 
low-frequency  sine  waves  show  the 
effect  of  added  bias  and  cathode 
degeneration,  while  high-frequency 
sine  waves  exhibit  only  the  effect 
of  added  bias.  Waveforms  with 
steep  wavefronts  have  overshoots, 
a  typical  result  of  poor  low-fre¬ 
quency  response. 

It  Is  easy  to  reach  the  false  con¬ 
clusion  that  tube  emission  is  the 
cause  of  low  transconductance  when 
interface  resistance  is  the  actual 
culprit.  Assume  we  find  a  6BK7A 
with  g«  30  percent  low  and  emis¬ 
sion  is  suspected.  According  to 
curve  C,  Fig.  2,  30-percent-low  g„ 
indicates  a  possible  interface  resist¬ 
ance  of  29  ohms.  Referring  to  Fig. 
1,  if  the  heater  voltage  is  lowered 
i  volt  or  8  percent,  the  interface 
resistance  increases  to  76  ohms  and 
the  apparent  g,  is  now  66  percent 
low.  On  the  other  hand,  if  heater 
voltage  is  increased  to  6.8  volts, 
8  percent  high,  the  interface  resist¬ 
ance  will  drop  to  10  ohms  and  the 
apparent  g>  becomes  almost  nor¬ 
mal.  With  a  transconductance  vari¬ 
ation  of  this  sort  with  heater 
voltage,  it  is  certainly  easy  to  con¬ 
vict  the  tube  of  having  low  emis¬ 
sion. 

At  high  frequencies  the  interface 
resistance  is  bypassed  and  the  loss 
in  transconductance  is  not  nearly 
as  severe  as  Fig.  2  shows.  Only  d-c 
degeneration  is  present.  Thus  the 
loss  of  gain  in  the  presence  of  inter¬ 
face  is  actually  less  than  low-fre¬ 
quency  transconductance  measure¬ 


ments  imply. 

In  the  case  of  waveforms  con¬ 
taining  steep  wavefronts  there  will 
be,  in  addition  to  the  loss  of  gain, 
overshoots  proportional  to  the 
amount  the  plate  current  has  fallen 
off  as  the  result  of  interface  devel¬ 
opment.  The  percentage  decrease 
in  plate  current  as  a  function  of 
Rtwas  also  determined  for  the  same 
tubes.  The  plate  current  drop,  of 
course,  is  not  as  great  as  the  trans¬ 
conductance  drop. 

For  example,  a  6BK7A  with  60 
ohms  of  interface  resistance  would 
show  an  overshoot  of  25  percent  if 
a  square  wave  were  applied  to  its 
grid,  and  the  input  signal  appro¬ 
priately  increased  to  give  the  orig¬ 
inal  output  voltage. 

Figure  3  shows  the  plate  wave¬ 
form  of  a  6AH6  having  an  interface 


FIG.  1 — M*cnur*d  toIum  oi  coAiod*  in- 
Mriac*  rnsistcmc*  plottnd  oa  a  iunctlon 
oi  hootor  voltago 


Incroosing  cothodo  roaiatanc*  Uluatratoa 
afiaci  oi  cothoda  Intarioca.  Cunra  A 
ahowa  1ow-m.  low  ga  SFt.  Irioda  con- 
nactad:  B  ahowa  madhuB-M  madlnm  ga 
•AUl,  trioda  eoanactad:  and  C.  hlgh-M. 
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impedance  of  17  ohms  and  0.02 
microfarad  when  measured  at  6.3 
volts  heater  voltage.  The  three 
waveforms  are  for  operation  with 
heater  voltages  of  5.6,  6.3  and  7 
volts  and  demonstrate  the  extreme 
sensitivity  of  interface  resistance 
to  cathode  operating  temperature. 

Application 

To  obtain  actual  values  of  inter¬ 
face  resistance,  a  group  of  12SN- 
7GT’8,  half  of  which  had  moderate 
silicon  in  the  cathode  sleeves  and 
half  of  which  had  relatively  high 
silicon  in  the  cathode  were  run  for 
2,000  hours  under  various  operating 
conditions,  2,000  hours  being  repre¬ 
sentative  of  a  year’s  operating  life 
for  a  television  set.  The  results 
varied  so  widely  that  only  broad 
average  conclusions  could  be  drawn. 
When  operated  at  rated  heater  volt¬ 
age  and  a  range  of  space  current 
of  from  one  to  ten  milliamperes, 
both  normal  and  active  cathodes 
developed  about  the  same  interface 
resistance,  its  normalized  value 
ranging  from  zero  to  over  100  ohm- 
cm*.  With  high -heater-voltage  oper¬ 
ation,  12  percent  high,  normal  cath¬ 
odes  had  about  the  same  range,  but 
the  active  cathodes  were  substan¬ 
tially  higher,  averaging  about  125 
ohm-cm*.  There  was  some  indication 
that  interface  resistance  developed 
higher  values  in  multivibrator  op¬ 
eration. 

Using  values  obtained  in  this  life 
test  we  can  consider  what  may 
happen  if  such  interface  resistance 
values  develop  in  service.  Table  I 
shows  several  common  television 
tubes  with  assumed  normalized  in¬ 
terface  resistance  values  of  26,  76 
and  125  ohm-cm*.  Tubes  with  small 
cathode  areas  and  high  g„  and/or 
high  {A  such  as  the  6AF4  and 
6BK7A  are  particularly  vulnerable 
to  interface  effects.  In  low-fre¬ 
quency  circuits  these  tubes  may  lose 
80  percent  of  their  g«.  Even  in  the 
usual  h-f  or  vhf  applications,  it 
is  entirely  possible  in  2,000  hours 
to  have  the  transconductance  de¬ 
creased  almost  60  percent  by  inter¬ 
face  effects. 

Both  the  6SN76T  and  the  12AU7 
have  similar  ratings  and  both  have 
been  used  in  the  same  type  of  serv¬ 
ice,  but  the  12AU7,  because  of  its 
smaller  cathode  area,  can  develop 
almost  twice  as  much  interface 
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FIG.  3 — Plots-Tollaq*  warciorm  lor  IAH6  with  50-kc  •qnoro-woTo  oxcitotioii.  Orotsbooia  doo  to  cothodo  liitoriaco  roalstoBco  oro  notod 

oa  haotar  ▼oilaqa  ia  raducad 


resistance  as  the  6SN7GT  in  the 
same  length  of  time.  In  i-f  am¬ 
plifiers  also,  the  tubes  with  the 
larger  cathodes  are  the  best  from 
a  life  standpoint. 

In  2,000  hours,  three  6AU6  i-f 
amplifiers  would  be  down  about  30 
percent  in  gain  if  25  ohm-cm’  of 
interface  resistance  is  present.  On 
the  other  hand,  6BH6’s  with  the 
same  normalized  interface  would 
be  down  50  percent.  Power  out¬ 
put  tubes  and  deflection  amplifiers 
generally  have  large  cathodes  and 
low  |i,  and  ordinarily  are  little 
affected  in  usual  service  by  inter¬ 
face  resistance. 

Video  Amplifiers 

In  video  amplifiers,  the  poor  low- 
frequency  response  which  is  the 
result  of  interface  predicts  that 
black  areas  turning  sharply  to  grey 
would  have  a  white  trailing  edge, 
while  white  areas  turning  to  grey 
would  have  a  black  edge.  This  can 
be  demonstrated  by  the  addition  of 
external  capacitance  and  resistance 
to  simulate  interface  impedance. 
However,  with  typical  television 
signals  it  was  found  necessary  to 
use  rather  high  impedance  values 
before  such  edge  effects  occurred. 
Apparently,  in  the  usual  television 
system  the  high-frequency  response 
is  none  too  good  and  low  values  of 
interface  impedance  only  add  a 
form  of  high-frequency  peaking. 

However,  with  values  of  200  ohms 


in  a  single-stage  video  amplifier 
pentode,  it  was  possible  to  get  edge 
effects.  Also,  overshoot  on  the  lead¬ 
ing  edge  of  the  blanking  pulse 
caused  sync  to  occur  sometimes  on 
the  blanking  rather  than  the  syn¬ 
chronizing  pulse,  with  the  result 
that  the  picture  moved  to  the  left 
and  showed  a  tendency  to  vertical 
instability.  However,  it  is  not 
likely  that  200  ohms  interface  re¬ 
sistance  can  be  developed  in  2,000 
hours  in  tubes  of  this  description 
because  of  their  large  cathode  areas. 

Other  effects 

In  the  usual  ringing-coil  horizon¬ 
tal  multivibrator  it  was^^found  that 
when  a  simulated  impedance  having 
a  resistance  of  300  ohms  was  used, 
it  was  no  longer  possible  to  hold 
sync  by  the  usual  front  panel  con¬ 
trols,  and  with  400  ohms  it  was 
impossible  to  hold  sync  with  any 
control.  The  same  300-ohm  figure 
gave  similar  results  in  the  usual 
syncro-guide  circuit.  In  neither 
case  was  it  found  that  the  time 
constant  of  the  impedance  was  of 
any  importance. 

Values  of  300  ohms  are  entirely 
possible  in  some  tubes  used  in  mul¬ 
tivibrator  and  syncro-guide  service, 
particularly  if  the  set  runs  a  great 
deal  on  high  line  voltage  and  is 
occasionally  called  upon  to  operate 
at  low  line.  Vertical  blocking  oscil¬ 
lators  were  found  to  be  quite  un¬ 
affected  by  cathode  impedance.  For 


low  values  of  simulated  resistance 
the  vertical  size  actually  increased, 
and  it  was  necessary  to  get  up  to 
values  of  800  to  1,000  ohms  before 
performance  suffered. 

Real  diflkulty  with  interface  re¬ 
sistance  is  most  likely  to  occur 
when  the  tubes  operate  at  high 
heater  voltage  during  most  of  their 
life  but  are  called  upon  occasionally 
to  operate  at  low  voltage.  The 
classic  case  of  this  is  the  automo¬ 
bile  receiver  where  the  source  volt¬ 
age  with  the  generator  charging 
may  be  7  volts  with  perhaps  6.8 
volts  at  the  tube  heaters.  However, 
operation  is  also  expected  without 
the  battery  charging  and  with  tube 
heaters  working  at  5.6  volts,  where 
any  interface  resistance  which  may 
have  been  developed  is  increased 
about  three  times. 

Fortunately,  long  tube  life  is 
not  expected  in  auto  sets ;  600  hours 
at  full  6.8-volt  represents  many 
thousand  miles  of  normal  use.  How¬ 
ever,  there  are  other  mobile  appli¬ 
cations  such  as  police  and  taxicab 
sets  where  2,000  hours  can  be  run 
up  in  a  short  time. 
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Bioelectric  Integrator 

Circuit  quantifies  bioelectric  potential  from  muscles  to  measure  strain  and  effort  of  human 
subjects  performing  various  tasks.  Data  obtained  may  aid  engineers  in  reducing  operator 
fatigue  and  inefficiency  through  proper  design  of  instrument  controls 


EUtCTRONic  measuring  instru¬ 
ments  are  widely  used  in  ex¬ 
perimental  psychology.  Work, 
fatigue,  effort,  sensory-motor  con¬ 
trol  and  even  mental  attitude  can  be 
better  understood  from  measure¬ 
ment  of  bioelectric  potentials  taken 
from  human  subjects. 

Importance  of  measuring  strain 
and  effort  was  suggested  by  an  Air 
Force  research  assignment  the  goal 
of  which  was  to  design  machines 
and  instruments  better  adapted  to 
the  characteristics  of  human  opera¬ 
tors. 

Although  the  Air  Force  project 
was  restricted  to  measurement  of 
speed  and  error  when  instrument 
controls  were  changed  in  various 
experimental  ways,  it  was  felt  that 


measurement  of  strain  and  effort 
would  be  a  valuable  addition  to 
speed  and  error  data.  A  direct 
index  of  strain  and  effort  can  be 
obtained  by  recording  the  bioelec¬ 
tric  effects  of  the  muscles  used.*’  * 

Amplification 

Electrical  output  of  w'arm- 
blooded  tissue  taken  from  the  sur¬ 
face  of  the  skin  varies,  after  con¬ 
duction  losses,  from  10  to  500 
microvolts  depending  upon  the  size 
of  the  pickup  electrode.  This  out¬ 
put  is  a  summation  of  the  activity 
of  millions  of  body  ceils  acting  gen¬ 
erally  in  unsynchronized  bursts  of 
volley  impulses.  Frequency  analy¬ 
sis  show  that  frequencies  from  i 
to  5,000  cps  are  involved. 


Three  similar  instruments  are 
commonly  used  for  amplification  of 
bioelectric  potentials:  the  electro¬ 
cardiograph  for  making  tracings 
of  heart  action;  the  electro¬ 
encephalograph  for  making  trac¬ 
ings  generally  called  brain  waves; 
and  the  electromyograph  for  mak¬ 
ing  tracings  from  the  bioelectric 
output  of  muscles.  A  commercial 
instrument  is  now  available  that 
can  be  used  for  all  three  functions 
merely  by  adjusting  calibrated  fil¬ 
ter  networks  to  pass  the  character¬ 
istic  dominant  frequencies  found  in 
each. 

Most  commercial  instruments 
have  been  built  to  yield  paper  trac¬ 
ings  that  discriminate  severly 
against  higher  frequencies,  and 
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EASIER  KNOB  TWISTING 

Design  of  controls  con  be  os  important  to 
the  performonce  of  electronic  equipment  os 
design  of  circuits. 

Poorly  designed  controls  create  operator 
fatigue  that  can  lead  to  inefficient  operation 
and  substandard  performance  of  the  man- 
machine  team. 

After  World  War  II,  the  Air  Force  begon 
to  study  radar  operator's  speed  versus  error 
with  a  view  to  improving  the  design  of  knobs 
used  for  linear  scale  settings.*'  *  The  operator 
ranged  on  targets  displayed  on  an  A-scopn 
simulator.  His  speed  ond  errors  were  re¬ 
corded  ond  correlated  with  changes  made  in 
range-diol  diameter,  dial  friction  ond  ratio 
of  range-step  travel  to  dial  rototion. 

Results  suggested  thot  a  direct  measure  of 
strain  ond  effort  would  be  a  valuable  addition 
to  speed  versus  error  data. 

It  now  oppeors  thot  both  physical  and 
mentol  strain  and  effort  may  be  quantified. 
Such  data  moy  soon  enoble  equipment  de¬ 
signers  to  toilor  instruments  to  fit  best  the 
characteristics  of  the  overage  operator 


FIG.  1 — Arrangement  of  liwtnunents  need  to  study  human  strain  and  effort  by  meos- 
urlng  bioelectric  potentials 


Gages  Strain  and  Effort 
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from  such  data  only  qualitative  in¬ 
terpretations  are  generally  possible. 
On  the  basis  of  such  recordings  the 
alpha  and  beta  brain  waves  were 
discovered.  However,  custom-made 
assemblies  have  included  cathode- 
ray  tube  photography  and  these 
have  produced  tracings  of  the 
higher  frequencies  complicated  only 
by  the  problem  of  noise.  Amplifi¬ 
cation  to  a  million  times  is  often 
needed. 

Integration 

Bioelectric  output  may  be  quanti¬ 
fied  by  securing  the  integral  of 
the  complex  potential  waveform. 
Earlier  instrumentation  for  sum¬ 
ming  the  area  under  the  amplified 
bioelectric  output  curve  provided  a 


Blooloctzle  bUagrator  oolalda  shlaldod  room  qnaaflfita  pelaaSals  lahw 
loct.  ElactroMeaphalogtoph  crt  ri^hl  mokoa  ooatfaiaovs  popw  He 
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electrical  potential  is  taken  for 
comparison. 


no.  2 — Schematic  abows  one  chonnal  of  ioai-channol  biooloctric  Intogralor.  Addi¬ 
tional  B-C  ompUilor  may  bo  awitchod  In  when  doalinq  with  low  potontlaU 


series  of  I't-second  integrrations 
registered^ on  photographs  of  a  ert 
face. 

The  instrument  described  is  ca¬ 
pable  of  summating  a  record  three 
minutes  or  longer  in  duration  or 
any  fraction  of  this  time.  Output 
is  measured  directly  by  a  vacuum- 
tube  voltmeter. 

To  record  accurately  the  smallest 
electrical  effects  from  subjects  in  a 
completely  resting  state,  the  assem¬ 
bly  is  housed  in  a  double-shielded 
laboratory. 

Figure  1  is  a  block  diagram  of 
the  instrumentation  used  with  the 
bioelectric  integrator.  The  eeg,  ekg 
and  emg  are  combined  in  a  stand¬ 
ard  instrument  for  making  trac¬ 
ings  on  paper. 

The  integrator  is  a  four-channel 
system  such  that  the  output  from 
four  pairs  of  electrodes  can  be 
integrated  simultaneously  in  four 
parallel  channels.  Push-pull  ampli¬ 
fication  and  integration  are  used. 

The  outer  shield  of  the  subject's 
room  is  of  sheet  steel;  the  inner 
shield  is  a  copper  net.  Windows 
>  and  lamp  openings  are  covered  with 
two  .layers  of  electrically  conduc¬ 
tive  glass,  continuous  with  the 
shielding.  The  shielding  proper¬ 
ties  of  this  glass  are  such  that  a 
subject's  electrode,  held  a  foot  away 
from  a  tungsten  lamp  will  not 
gather  appreciable  radiation. 

Operation 

A  given  channel,  beginning  with 
the  human  subject,  is  divided  at 
junction  J,  one  line  running  by 
shielded  cable  through  the  wall  to 
the  eeg,  ekg  or  emg,  where  paper 
tracings  are  made  with  a  signal 
marker  superimposed  to  show  the 


exact  time  duration  for  which  the 
integrrator  computes  its  answer. 
If  an  unusual  curve  should  appear, 
the  paper  tracing  can  often  show 
the  reason  for  the  unexpected  an¬ 
swer. 

The  other  branch  from  J  goes  to 
a  battery-operated  preamplifier 
equipped  with  filter  controls  that 
can  provide  either  broad-band  am¬ 
plification  or  selective  amplification 
of  selected  frequency  components. 
The  output  goes  then  by  shielded 
cable  to  the  integrator  and  a 
double-gun  ert  whose  face  can  be 
photographed  on  continuously  mov¬ 
ing  film. 

Timing 

Intervals  over  which  bioelectric 
potential  is  integrated  are  governed 
by  a  timer  consisting  of  a  syn¬ 
chronous  motor  geared  to  a  cam 
and  microswitch  system.  The  re¬ 
lays  in  the  integrator  can  be  opened 
and  closed  for  a  large  number  of 
different  time  intervals  selected  by 
changing  the  gears  and  cams. 

Marks  are  placed  on  both  the 
paper  tracing  and  the  ert  film  to 
show  the  portion  of  the  curve  inte¬ 
grated.  The  timing  control  also 
controls  a  camera  that  photographs 
the  vacuum-tube  voltmeter  dial  to 
record  on  16-mm  microfilm  the 
result  of  each  integration. 

For  example,  in  present  experi¬ 
ments,  a  subject  lying  flat  on  his 
back  with  no  voluntary  body  move¬ 
ment  begins  his  task  of  mental 
computation.  A  series  of  9-second 
samples  accurate  to  ±:  0.002  second 
is  taken  during  a  three-minute 
period  without  the  subject's  knowl¬ 
edge.  During  a  rest  period  of  com¬ 
parable  time,  the  subject's  basal 


Circuit  Details 

Amplified  bioelectric  potentials 
run  through  a  full  wave  rectifier 
into  the  R-C  integrator.  The  input 
from  the  bioelectric  amplifiers  is 
applied  to  i?  by  closing  the  switch. 
The  rate  of  charging  of  the  capaci¬ 
tor  is  determined,  for  a  given  volt¬ 
age,  by  the  value  of  R  and  is  rela¬ 
tively  linear  if  the  charge  at  C 
is  held  well  below  maximum  value. 
Provision  is  made  for  increasing 
the  value  of  R  to  allow  integrations 
to  be  made  over  longer  periods. 
The  value  of  C  must  be  large,  50.0 
microfarads  for  this  instrument. 

The  value  of  the  capacitor  eharge 
is  given  by  Q  =  Cv  where  Q  is  in 
microcoulombs,  C  is  in  microfarads 
and  V  in  microvolts.  Since  the 
capacitors  in  the  integrator  are 
fixed,  charge  can  be  measured  with 
a  vacuum-tube  voltmeter.  The  ca¬ 
pacitor  plates  are  shorted  after 
each  integration. 

Figure  2  shows  one  of  the  four 
integrator  channels  schematically. 
Input  is  from  the  preamplifier  in 
the  subject's  room.  While  this  dia¬ 
gram  shows  one  stage  of  R-C  ampli¬ 
fication  preceding  the  full-wave  rec¬ 
tifier,  provision  is  made  for 
switching  in  an  additional  stage 
:Of  amplification  when  dealing  with 
unusually  low  bioelectric  output. 

Output  switches  are  relay  con¬ 
trolled  by  the  synchronous  timer. 
The  step-resistance  is  varied  by  a 
dial  calibrated  in  approximate  time 
intervals  during  which  integration 
is  expected  to  be  carried  on. 
Charge  on  the  capacitor  is  meas¬ 
ured  by  a  vtvm  having  an  input 
resistance  of  approximately  six 
megohms.  Although  the  capacitor 
is  an  oil-filled,  low-loss  type,  di¬ 
electric  losses  are  such  that  the 
meter  must  be  photographed  within 
the  first  two  seconds  to  avoid  drift. 
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UHF  Grid-Dip  Meter 

Permits  determining  the  approximate  tuning  of  filters  and  amplifiers,  frequency  of 
spurious  resonance,  values  of  circuit  components  and  approximate  value  of  Q  at 
frequencies  between  390  and  1,000  megacycles 

By  A.  E.  HYLAS  and  W.  V.  TYMINSKI 


A  TUNABLE  OSCILLATOR,  COUpled 
inductively  or  capacitively  to 
circuits  under  test,  comprises  the 
usual  grid-dip  meter.  Loose  coup¬ 
ling  between  the  meter  and  the  cir¬ 
cuits  under  test  is  desirable  for 
accuracy,  and  implicit  in  the  pro¬ 
cedure  is  that  the  distance  between 
them  be  a  small  fraction  of  a  wave¬ 
length. 

The  conventional  circuit  used  for 
this  application  is  a  modified  Col- 
pitts  osciUator  employing  capaci¬ 
tance  tuning  between  plate  and 
grid.  As  operation  at  higher  fre¬ 
quencies  is  attempted,  the  required 
external  inductance  becomes  so 
small,  both  physically  and  elec¬ 
trically,  that  it  is  difficult  to  couple 
the  oscillator  to  circuits  under  test. 

The  upper  frequency  limit  of 
most  commercial  meters  employing 
shunt  capacitance  tuning  is  approxi¬ 
mately  400  me.  With  the  allocation 
of  tv  broadcasting  service  in  the 
band  between  470  and  890  me,  ex¬ 
tension  of  the  grid-dip  meter  tech¬ 
nique  to  this  region  is  found  to  be 
desirable. 

Extension  of  this  range  requires 
operation  of  tubes  above  their  self¬ 
resonant  frequency.  Another  de¬ 
sign  consideration  is  that  the 
coupling  point  remain  at  a  fixed 
position  as  the  frequency  is  varied, 
and  also  that  this  coupling  point  be 
readily  available. 

Figure  1  shows  several  possible 
schemes  for  tuning  a  uhf  oscillator. 
The  inductive  tuning  shown  in  Fig. 
IB  limits  operation  to  frequencies 
below  the  self-resonant  frequency 
of  the  oscillator. 

Pettit'  has  shown  that  series 
capacitance  tuning,  as  indicated  in 
Fig.  1C,  extends  the  range  of  oscil¬ 
lators  above  their  self-resonant  fre¬ 
quency.  In  this  particular  circuit. 


variation  of  the  maximum-current 
position  with  frequency  does  not 
lend  itself  easily  to  grid-dip-meter 
applications.  A  re-arrangement  of 
the  series  capacitance  into  a  bal¬ 
anced  circuit,  as  shown  in  Fig.  ID, 
provides  a  maximum  current  point, 
the  location  of  which  remains  fixed 
with  tuning.  Figure  IE  has  similar 
characteristics  and  will  be  consid¬ 
ered  later.  Both  balanced  circuits 
satisfy  the  essential  requirements 
mentioned,  operation  of  available 
oscillator  tubes  above  their  self¬ 
resonant  frequency  and  a  fixed 
coupling  point  with  frequency. 

Circuit  AnalyMis 

To  determine  the  feasibility  of 
balanced  series  tuning  using  rea¬ 
sonable  values  of  capacitance,  an 


analysis  was  made  to  determine  the 
length  and  number  of  probes  neces¬ 
sary  to  cover  the  range  of  approxi¬ 
mately  400  to  1,000  me.  Figure  2 
shows  the  equivalent  circuit  of  an 
oscillator  employing  balanced  series 
capacitance  tuning.  The  tube  is 
represented  by  a  capacitance-loaded 
transmission  line  with  bb'  being  the 
plate  and  grid  terminals  of  the  tube 
and  the  length  of  line  between  bb' 
and  aa'  is  the  necessary  connection 
between  the  tube  and  the  tuned 
circuit.  The  equivalent  capacitance 
of  the  tube  is  C.  and  the  length  of 
the  external  probe  is  1.  A  condition 
for  resonance  at  aa'  is 

Xr  4-  Xp  -  0  (1) 

By  substituting  the  reactances  as 
determined  by  transmission  line 


no.  1 — 8«v«ral  m^thoda  oi  tuning  a  ubi  oacUlator 
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FIG.  2 — Equivalrat  circuit  ior  avriM 
capocitanca  tuning 


FIG.  3 — ^Voricrtion  oi  ki  with  fraquancr 
ior  grid-dip  motor  using  aorioo  tuning 


theory  where 


-yr-  +  j  AS 

Xt  -  - 

Zt  +  tan  AS 


and  letting  C  -  fcjC*,  tat  ”  ^  rTi  *  “ - » 

coo 

ftI-oaE«*^-^^^*and  AS-bx- 

Eq.  1  may  be  solved  for  the  recip¬ 
rocal  of  hi 


ki  Zt ) 


X  tan  6x—  1  .  . 

\x  tan  o*-| — - (2) 

—  tan  6i-|-l 


FIG.  4 — Voriotioa  of  grid  eurronl  with 
iroquoucy  ior  doToIopmontol  ukf  grid- 
dip  uMtor 


Exporimontal  modol  using  coromic  capacitors  coTors  tho  iroquenqr  rango  from  430 
to  975  me  continuously 


When  a  particular  tube  is  employed,  ular  arrangement.  High-frequency 
the  constants  of  Eq.  2  may  be  de-  operation  was  limited  to  976  me  be- 
termined  and  a  plot  of  fci  =  /  (x)  cause  previous  experience  with  the 
may  be  plotted.  For  an  oscillator  6AF4  showed  that  operation  above 
employing  balanced  series  tuning  this  frequency  is  marginal  if  the 
and  a  6AF4,  the  constants  are  C.  =  maximum  plate  dissipation  is  not  to 
oon  t  t  —  _  AK9  ft*  exceeded.  The  lower  limit  of  425 

2.27  i».(i.f  /.  —  — ^  me  was  used  because  the  longer 
cycles  and  h  =  0.296.  probes  necessary  for  operation  at 

By  setting  an  upper  frequency  lower  frequencies  were  subject  to 
limit  and  a  minimum  capacitance,  multiple-mode  operation, 
the  probe  length  I  can  be  deter-  An  experimental  model  of  a  grid- 
mined.  For  a  maximum  frequency  dip  meter  employing  balanced  series 
of  976  me  (x  =  2.16)  and  a  mini-  capacitors  and  the  probe  lengths 
mum  capacitance  of  1.2  (xtif  (fci  =  calculated  is  shown  in  one  photo- 
0.265),  a  probe  length  I  of  1.9  in.  graph.  The  two  series  capacitors 
(o  =  0.462)  is  obtained.  are  ceramic  trimmers  with  a  nomi- 

For  an  upper  frequency  limit  of  nal  range  of  2  to  12  tt(if  and  a 
700  me  (x  =  1.66),  a  probe  length  measured  variation  of  1.2  to  16  (tiif. 
of  3.2  in.  is  required.  A  plot  of  The  lead  length  of  these  capacitors 
Eq.  3  showing  the  variation  of  kt  was  considered  as  part  of  the  trans- 
with  frequency  for  the  two  probes  mission  line, 
is  shown  in  Fig.  3.  As  the  turfing  A  plot  of  the  variation  of  grid 
capacitance  becomes  very  large,  the  current  with  frequency  for  this 
frequency  changes  slowly.  If  the  arrangement  is  shown  in  Fig.  4. 
capacitance  were  infinite,  probe  2  The  430  to  700-mc  range  for  probe 
would  tune  to  466  me  and  probe  1  1  and  the  610  to  976-mc  range  for 

to  372  me.  probe  2  are  in  close  agreement  with 

Although  a  frequency  range  from  the  calculated  values.  The  varia- 
approximately  390  to  1,000  me  tion  of  grid  current  is  greater  than 
would  be  preferred,  several  prac-  would  be  desired,  but  is  still  within 
tical  considerations  dictated  426  useful  limits, 
and  975-mc  limits  for  this  partic-  Since  a  special  capacitor  would 
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FIG.  5 — EquIraUBt  dfcult  ior  mtUs- 
shuat  copacitanca  tuning 


>k;{«tThOUT  PARACLCLC) 
\l  4*  •  (ilonoty*— — 


IMRC  kt 


o*l/RctC«V 


FREQUENCY  IN  MC 


FIG.  6 — ^VoriotlonB  oi  ki  with  irtquMCf 
lor  grid-dip  motor  nting  ahoBt  oad 
oorloo  tuaing 


Final  Toroion  uooo  6F4.  Tubo  and  circuits  aro  mountod  on  moooblo  corrlago 


grid-dip-meter  power  supplies  and 
extends  grid-dip-meter  techniques 
to  over  1,000  me.  As  in  conven¬ 
tional  grid-dip-meter  technique,  the 
stationary  maximum  current  point 
of  the  probe  should  be  coupled  to 
maximum  current  points  in  circuits 
under  test.  For  coupling  into  high- 
impedance  points,  voltage  probes 
consisting  of  open  lines  may  be 
used. 

Coupling  to  cavities  may  present 
some  difficulties  if  the  maximum 
current  point  is  not  readily  acces¬ 
sible.  In  measurements  of  this 
type,  it  is  necessary  to  provide  a 
hole  at  the  maximum  current  point 
so  that  the  probe  can  be  coupled 
to  the  H  field  of  the  cavity.  Here 
the  small  width  of  the  probe  is  a 
definite  advantage. 

The  meter  described  has  been 
found  useful  in  uhf  development 
work  and  appears  to  provide  a  solu¬ 
tion  for  the  extension  of  the  grid- 
dip-meter  technique  to  over  1,000 
me.  The  assistance  of  Herbert 
Colomy  in  devising  the  mechanical 
arrangements  and  building  the  de¬ 
velopmental  models  is  gratefully 
acknowledged. 

REnStBNCE 

(1)  J.  M.  Fault.  UHF  TrloSa  OwsU- 
lator  Uainc  a  Sariaa-Tuned  Circuit,  Prot. 
IRB,  p  <11,  Juna  1S60. 


have  to  be  built  for  the  grid-dip 
meter,  an  anlysis  was  made  to  de¬ 
termine  the  feasibility  of  using 
both  shunt  and  series  tuning  to 
cover  a  wider  range  of  frequencies 
with  a  single  probe.  The  resonant 
condition  for  this  circuit  at  aa'  as 
shown  in  Fig.  5  is 

X't  -I-  X/.  =  0 

where 


is  shown  as  the  dotted  line  in  Fig.  6. 
The  solid  curve  shows  a  desired 
variation  of  k,  as  a  function  of  fre¬ 
quency  and  the  curve  in  the  lower 
left-hand  comer  indicates  the  neces¬ 
sary  value  of  shunt  capacitance  in 
the  form  of  fc,  versus  frequency. 
In  the  shunt-series  tuning  illus- 
(3)  trated,  no  parallel  capacitance  is 
added  until  a  frequency  of  700  me 
is  reached  so  as  not  to  affect  oper¬ 
ation  at  the  upper  end  of  the  band. 

A  simple  air-dielectric  shunt  and 
series  capacitor  was  built  for  the 
grid-dip  meter  shown  in  the  second 
photograph.  While  this  capacitor 
arrangement  is  simple  to  fabricate, 
it  has  the  disadvantage  that  the 
effective  transmission-line  length  is 
increased  as  the  series  capacitance 
decreases,  thus  reducing  the  probe 
length  and  frequency  range.  Series 
variation  is  from  approximately  i 
to  20  |i(<.f,  and  the  shunt  variation 
from  0  —  2  jijif.  This  unit  uses  the 
6F4  to  provide  more  output  power 
at  the  high  end  of  the  band,  and  the 
tube  and  its  associated  circuits  are 
mounted  on  a  movable  carriage 
which  may  be  translated  in  motion 
to  vary  the  series  capacitance. 

The  variation  of  k,  with  fre-  The  complete,  enclosed  unit 
quency  for  series  tuning  (k.  =  0),  can  be  used  with  commercial 


j  «  C« 

Using  the  same  relationship  as 
indicated  for  Eq.  1,  Eq.  3  may  be 
solved  for  the  reciprocal  of  k,  and 


where 
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Production-Line  Gas  Test 
for  Picture  Tubes 


Electrical  method  of  measuring  gas  ratio,  proportional  to  degree  of  vacuum,  permits 
testing  for  residual  gas  while  finished  tubes  move  past  on  conveyor  line.  Ionization-gage 
checks  show  that  dividing  gas  ratio  by  10  gives  approximate  gas  pressure  in  microns 


By  R.  E.  OSTROWSKI 

Tube  Department 
Oeneral  Electric  Co. 
Syracuse,  N.  Y. 


AS  a  check  of  quality,  manufac- 
kturers  of  cathode-ray  tubes 
use  JAN  specifications  based  on  the 
gas  ratio,  designated  as  (Ig  —  li)/ 
I,,  where  Ir  is  grid  No.  2  current  in 
ma.  It  is  gas  current;  in  i^a  and  h 
is  leakage  current  in  For  I,, 
=  -f26v  and  En  =  Ov;  for  /», 
Es  —  — 26v  and  E.^  =  Ov;  for  h, 
Et  =  — 26v  and  En  =  — 70v.  For 
all  three,  En  —  250v.  It  is  read 
within  10  seconds  of  reversal  of  Es. 

A  circuit  typical  of  that  used  for 
measuring  gas  ratio  is  shown  in 
Fig.  1.  When  operated  to  read  ion 
current,  this  circuit  resembles  that 
of  an  ionization  gage,  with  the  pic¬ 
ture  tube  replacing  the  gage  tube. 
With  this  circuit  more  sensitive 
metering  is  required  than  is  used  in 
the  ionization-gage  circuit  The 
cathode  current  is  in  the  order  of 
1  ma  instead  of  10  ma,  and  ion  cur¬ 
rents  may  be  as  low  as  0.01  pia  or 
less  for  a  good  tube  instead  of  0.1 
|jia.  Leakages  in  the  cathode-ray 
tube  are  even  more  critical  than  in 
the  ionization  gage  and  must  be 
taken  into  consideration. 

Using  zero-bias  emission,  gas 
currents  will  vary  according  to  gas 
pressure  and  beam  current.  By 
dividing  the  numerator  of  the  gas 
ratio  formula  by  the  grid  No.  2  cur¬ 
rent  the  resultant  ratio  is  in  micro¬ 
amperes  of  ion  current  to  milli- 


amperes  of  electron  current.  Since 
at  pressures  of  less  than  one  micron 
the  ion  current  is  proportional  to 


FIG.  1 — Circuit  uMd  for  loborotorf  rat- 
■ion  oi  gas  ratio  tost  unit 


Mothod  of  installing  ionisation  gago  on 
plcturs  tub*  for  corrslating  gos  ratio 
msasuromonts  with  gas  prossurs  in 
tub* 


the  gas  pressure  and  the  number  of 
ions  formed  by  collisions  is  propor¬ 
tional  to  the  electron  beam  current, 
the  gas  ratio  is  a  constant  regard¬ 
less  of  the  emission  current  ranges 
available  in  present-day  cathode- 
ray  picture  tubes.  This  fact  is 
brought  out  by  the  curves  in  Fig.  2. 
Tube  A  is  an  excellent  tube  with 
respect  to  gas  content,  having  a  gas 
ratio  of  0.016.  The  maximum  limit 
for  an  acceptable  tube  is  in  the 
order  of  0.25.  Tube  B  is  not  quite 
so  good  as  A  but  is  still  satisfac¬ 
tory,  with  a  gas  ratio  of  0.074. 
Tube  C,  however,  has  a  gas  ratio  of 
about  2.2  and  is  well  outside  the 
satisfactory  limit,  even  though  the 
linearity  still  exists.  This  tube, 
while  exhibiting  poor  gas-ratio 
readings,  has  within  it  a  vacuum  of 
about  0.2  micron.  This  indicates 
how  important  it  is  to  maintain 
high  vacua  in  picture  tubes. 

To  determine  sources  of  gas  mole¬ 
cules  and  ions,  the  tube  may  be 
checked  for  gas  by  means  of  an  at¬ 
tached  ionization  gage  before  it  is 
operated  with  a  raster  upon  the 
screen,  checked  again  with  a  pattern 
on  the  middle  of  the  screen,  then 
checked  with  the  raster  overscan¬ 
ning  the  screen  so  the  electron  beam 
is  striking  the  walls  of  the  glass 
bulb.  The  electron  beam  bombard¬ 
ing  these  various  surfaces  results 
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Gat-bnqgy  ImI  unit  uB*d  at  Eloctronict  Pork  plant  to  chock  for  qoo  In  tub#  and  loakaq#  botwoon  olomonto,  ot  r«t#  of  on#  tub#  p#r 
minut#.  Four  tub#*  or#  connoctod  ot  a  tim#  ao  that  thro#  or#  bolng  pr#h#at#d  whil#  th#  fourth  I*  chockod.  Tub#*  or#  og#d  lor  *#T#rol 

doy*  in  atorag#  bofor#  thi*  finol  chockup 


in  and  ion  emission  which  af¬ 
fects  tube  operation  adversely. 

With  this  arrangement  a  number 
of  gas-ratio  readings  were  com¬ 
pared  to  those  of  the  ionization 
gage.  It  was  found  that  the  gas 
pressure  in  microns  was  equal  to 
the  gas  ratio  divided  by  a  factor  of 
approximately  10.  The  significance 
of  this  comparison  is  clouded  by 
the  fact  that  there  may  be  ions  de¬ 
rived  from  sources  other  than  re¬ 
sidual  gases  when  measuring  gas 
ratio.  Since  any  ions  could  be 
detrimental  to  the  satisfactory  per¬ 
formance  of  the  tube,  it  appears 
that  the  gas-ratio  method  is  a  test 
indicative  of  tube  quality. 


Front  pan#!  of  *#0110010010110  go*  ratio 
Indicator 


thode-ray  tube  may  be  arbitrarily 
selected  and  other  tubes  of  the  same 
type  will  automatically  be  set  at 
this  value  of  current.  If  the  tube 
to  be  tested  delivers  more  than  the 
pre-set  amount  of  current,  the  con¬ 
trol  grid  of  V,  becomes  more  posi¬ 
tive,  causing  the  plate  voltage  to 
decrease.  This  lowers  the  grid 
voltage  on  the  cathode-ray  tube  and 
tends  to  reduce  the  electron  current 
to  the  proper  value. 

Ions  attracted  to  the  negative 
second  anode  result  in  a  current 
which  develops  a  voltage  across  the 
1-meg  precision  resistor  and. causes 
a  deflection  of  the  vacuum-tube 
voltmeter.  The  meter  may  be  cali¬ 
brated  in  terms  of  gas  ratio  where 
If  is  the  figure  for  electron  current 
as  set  up  by  /J,  and  f?,.  The  vacuum- 
tube  voltmeter  circuit  compensates 
for  leakage  currents. 


FIG.  2 — Go*  ratio  for  any  glToa  tub# 
I*  a  con*tant  r#gatdl#**  of  #mia*lon 
wh#n  go*  currant  In  mo  1*  plott#d  Tnrtl- 
cally  against  cathod#  currant  in  im 


Production  Gas  Testing 


Figure  3  is  a  circuit  diagram  of  a 
semiautomatic  means  of  measuring 
gas  ratio  which  is  particularly  ap¬ 
plicable  to  production  testing. 
Regulator  tube  V.  controls  the  volt¬ 
age  on  grid  No.  1  of  cathode-ray 
tube  V,.  The  regulator  tube  derives 
its  signal  from  a  voltage  divider 
who.se  output  is  proportional  to  the 
cathode  current  of  the  picture  tube 
under  test.  The  level  of  this  signal 
may  be  varied  by  /?,. 

By  proper  adjustment  of  Ri  and 
R„  the  electron  current  in  the  ca- 
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Miniaturization  of 


Use  of  smaller  window  than  usual  in  laminations  reduces  space  and  weight  30  percent 
and  cuts  power  losses  about  20  percent  for  same  temperature  rise.  New  calculation 
chart  speeds  design  of  optimum  chokes  using  standard  cores,  and  applies  also  to  single- 

ended  audio  transformers 


function  of  I,  and  AT,  K  can  be  between  P.,  and  (/N)*  which  al- 
expressed  in  terms  of  I,  and  AT;  lows  the  expression  of  K  in  terms 
K  goes  through  a  maximum  of  P... 

when  I.  is  varied  and  AT  is  kept  The  term  on  the  left  side  has 
constant.  These  maxima  of  opti-  the  dimension  of  an  energy,  hence 
mum  values  of  K  are  the  only  points  the  problem  of  filter  chokes  is  a 
which  are  of  interest  for  further  problem  of  storing  energy.  The 
calculations,  hence  K^,  can  be  ex-  amount  of  energy  which  can  be 
pressed  in  terms  of  AT  only.  At  stored  depends  mainly  on  the  per- 
the  same  time,  the  optimum  value  missible  losses  P„  and  on  some 
of  I,  has  a  direct  relation  to  AT.  technological  properties  of  the  iron 

Consider  now  the  power  losses  core  (K)  and  the  coil  (0> 

P,,  which  determine  the  tempera-  .  . 

ture  rise  of  .  certain  site  of  choke.  Procedures 

P„  ^  PR  >=  (2)  Equation  3  represents  the  key 

where  /  is  dirert  current,  is  to  miniaturization.  It  is  apparent 
average  length  of  one  turn  in  cm,  although 

?  is  speciflc  resisUnce  in  ohm-cm,  '«  “«  tempera- 

W  is  window  area  of  iron  core  in  l^neficial.  However, 

s,  cm  and  t  is  lllling  factor  (copper  ^ 

area  +  window  area).  move  the  add.tionaUy  pr^uced 

„  ,  .  .  heat  by  means  of  forced  cooling,  or 

Replacing  NmEq.l  by  ito  equiv- 

alent  m  Eg  2  and  rearrangmg  to  tures.  The  temperature  limit 

put  all  variable  quantities  to  toe  ,,  ^  ^  insulating 

left  and  the  core  constants  to  the.  ^  ,i,i. 

rig  t  s  de  gives  compounds  can  resist  tern- 

pera tures  up  to  250 ®C.  There  is 
not  much  reason  for  trying  to  pass 
this  limit  because  of  a  rapid  drop 
in  the  permeability  of  the  iron  core 
above  300“C  (Curie  point  770®C) 
and  an  appreciable  increase  in  the 
copper  resistance.  For  iron  alloys 
and  ferrites,  the  Curie  point  is 
generally  much  lower  and  the  situ¬ 
ation  is  even  worse. 

Another  angle  of  attack  is  the 
filling  factor,  which  is  as  low  as 
15  percent  in  conservative  coils. 
By  using  random-wound  coils,  it 
seems  possible  to  obtain  a  filling 
factor  close  to  50  percent. 

The  factor  K  depends  on  the  core 
material  and  on  the  shape  of  the 
core.  Since  most  of  the  energy 
stored  in  a  choke  is  located  in  the 


POWER  SUPPLIES  for  airbome 
equipment  frequently  become 
excessively  large  and  weighty  when 
designed  by  standard  methods.  To 
maintain  well-engineered  designs 
and  concurrently  minimize  weight 
and  space,  the  problem  of  miniaturi¬ 
zation  of  power  supplies  and  their 
associated  components  has  been  in¬ 
vestigated.  To  incorporate  ques- 
ti(ms  of  weight  into  the  design  of 
power  supplies,  it  was  necessary  to 
conduct  a  survey  encompassing  the 
functions  of  inductivity,  resistance, 
size  and  temperature  rise  of  filter 
chokes.  The  information  presented 
herein  is  a  preliminary  synopsis  of 
this  miniaturization  program. 


Filter  Choke  Heating 

The  problem  of  miniaturizing 
any  electronic  equipment  ultimately 
leads  to  an  investigation  of  the 
equipment's  heat  dissipation.  For 
filter  chokes,  this  starts  with  the 
basic  iron-core  inductor  formula 

L  -  1J2S6X  (1) 

K  —  OinKU  +  !•*») 

where  N  is  the  number  of  turns, 
a%  is  iron-core  cross-section  in  sq 
cm,  U  is  length  of  magnetic  path 
in  cm,  U  is  length  of  airgap  in  cm 
and  (i  is  initial  relative  perme¬ 
ability.  One  part  of  the  formula 
is  governed  by  the  coil  (M*)  and 
one  depends  on  the  shape  of  the 
iron  core  (Jf).  However,  the  two 
terms  are  not  independent.  The 
number  of  turns  N  depends  on  the 
window  space  of  the  iron  core,  and 
nr  is  a  function  of  ampere-tums 
AT. 

Assuming  now  a  certain  shape 
of  iron  core  (standard  lamination 
with  square  core),  K  becomes  only 
a  function  of  |a  and  As  |&  is  a 


It  has  been  shown  earlier  that  K 
is  a  function  ot  AT  only.  Equation 
2,  however,  gives  a  direct  relation 


WINDOW  AREA  W  bl-g-)  (B  IS  CONSTANT) 
AIRGAP  la,**o  +  Tt(-^) 


FIG.  1 — ^Lamlaatioii  ahop*  and 
■lona  ior  tlaBdard  •quara-tlack  cor* 
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airgap  in  the  form  of  a  magnetic 
field,  the  inductivity  of  the  choke 
becomes  higher  as  the  saturation 
becomes  greater  and  the  cross-sec¬ 
tion  of  the  airgap  becomes  larger. 

The  only  function  of  the  iron 
core  is  to  provide  the  airgap  with 
a  maximum  flux  for  a  given  number 
of  ampere  turns  on  the  coil.  This 
is  done  best  with  a  core  material 
which  combines  a  high  magnetic 
induction  with  a  reasonable  initial 
permeability  (about  50  and  over). 
Silicon  steel  is  one  of  the  best  ma¬ 
terials  in  this  respect,  hence  the 
calculation  chart  refers  to  such 
cores. 


Core  Lamination  Shape 

The  following  comparison  of 
different  core  shapes  is  done  with 
the  assumption  that  the  coil  di¬ 
ameter,  which  determines  the  per¬ 
missible  heat  disisipation,  is  kept 
constant  and  the  heat  produced  in 
the  coil  is  taken  as  a  parameter. 

Substituting  AT  for  IN  in  Eq. 
2,  then  substituting  for  window 
area  W  and  airgap  the  expres¬ 
sions  of  Fig.  1  give  an  equation  for 
AT  as  the  first  step  in  expressing 
TL  as  a  function  of  a/d  and  the 
copper  losses: 


(.4  D* 


(1  -  a/d) 

f  (8  —  »)  (o/rf)  +  T 


.4‘ 

AT  -■^^”^*’-X.4  (4) 

The  calculation  chart  in  this  article 
gives  the  relation  between  AT  and 
FL  for  one  ratio  of  a/d,  namely 
a/d  =  0.45  for  El-21  cores.  Com¬ 
paring  two  arbitrarily  chosen  core 
shapes  with  the  same  magnetic 
path  length,  which  is  approximately 
the  case  for  the  choke  under  inves¬ 
tigation,  gives 


PL-/,»L.  (5) 

a,- 

With  constant  magnetic  path 
length,  the  thickness  of  the  airgap 
remains  the  same,  and  the  energy 
content  PL  of  the  derived  core 
represents  again  an  optimum  value. 
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FIG.  2 — CunrM  for  aUicoa  atMU  •howiaq 
that  opUmum  cor*  shop*  U  obtaiB*d  at  a 
diin*iMion  ratio  a/d  oi  about  0.(S 


Equations  4  and  5  permit  plotting 
PL  =  /  (o/d)  as  shown  for  silicone 
steel  in  Fig.  2. 

The  parameter  is  proportional 
to  Pru.  As  will  be  seen  later,  /8  =  1 
means  a  temperature  rise  of  24*  C 
for  average  coil  construction. 

Figure  2  shows  that  an  optimum 
core  shape  is  reached  at  about  a/d 
=  0.65;  this  value  is  not  critical, 
and  it  does  not  depend  on  or  in 
other  words,  on  the  power  losses 
P„.  The  inductivity  at  a  =  0.65  d 
is  up  to  50  percent  higher  than  with 
the  standard  a,  =  0.45  d.  This 
means  that  for  a  given  inductivity 
the  size  of  the  choke  can  be  reduced 
by  33  percent. 

Stack  Thickness 

An  investigation  made  to  find  a 
favorable  stack  thickness  showed 
that  the  ratio  of  PL  to  weight  is 
practically  independent  of  the  stack 
thickness.  This  permits  the  selec¬ 
tion  of  core  dimensions  to  give 
square  cores,  which  are  most  suit¬ 
able  from  the  point  of  view  of  wind¬ 
ing  technique. 

Calculation  Chart 

The  principles  outlined  have  been 
used  to  develop  the  calculation  chart 
in  Fig.  3  for  chokes  with  standard 
iron  cores.  Starting  with  the  three 
fundamental  quantities:  inductivity 
L,  direct  current  I  and  the  permis¬ 
sible  temperature  rise  It,  the  opti¬ 
mum  size  and  airgap,  the  resistance 
It  and  all  specifications  of  the  coil 


are  easily  determined  with  this 
method. 

The  chart  makes  use  of  Eq.  S 
which  shows  that  maximum  PL  de¬ 
pends  only  on  P,.  or,  in  other  words, 
on  the  number  of  ampere-tums. 
This  relation  has  been  empirically 
evaluated  for  EI-21  standard  core  of 
3.75-percent  silicon  steel,  and  the 
resulting  curve  has  been  expanded 
to  include  other  core  sizes  in  com¬ 
mon  use  also. 

As  noted  previously,  there  is  for 
each  core  a  direct  relation  between 
airgap  and  AT.  It  is  therefore 
possible  to  plot  a  scale  for  the  air- 
gap  along  the  curve  7  y/L  =  / 
(AT). 

Introducing  a  temperature-rise 
factor,  another  group  of  curves 
(dotted  lines)  can  be  plotted  which 
connect  the  points  of  equal  temper¬ 
ature  rise  for  different  sizes  of 
chokes.  This  factor  is  defined  as 


“  OTT  X  10* 


(6) 


where  O  is  the  surface  of  the  coil; 
/3  depends  on  the  core  size,  but  not 
on  the  type  of  winding  used. 

The  actual  hotpoint  temperature 
rise  At  is  found  from 


At  -  ^  X  !()•  (7) 

fa 

where  a  is  the  heat  transfer  coeffi¬ 
cient  in  (VF„‘*)  (*C"‘)  between  the 
hotpoint  and  the  surrounding  medi¬ 
um.  Heat  measurements  on  ran¬ 
dom-wound  coils  with  natural  con¬ 
vection  cooling  lead  to 

-P-  X  10*  ^  24*  C 
(a 

The  filling  factor  (  is  in  average 
practice  about  0.3  to  0.35,  and  a 
ranges  from  2.4  to  2.1  x  lO"*.  The 
first  value  is  valid  for  small  sizes, , 
the  second  for  large  ones.  The 
product  (  *  stays  fairly  constant. 

The  calculation  of  the  coil  speci¬ 
fications  is  simplified  by  introduc¬ 
ing  two  quantities,  S  and  T,  which 
are  characteristic  constants  for 
each  core  dimension: 


T  ~  F  W  (8) 

S  -  U  (9) 
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where  F  is  the  ratio  of  diameter 
4>  for  insulated  wire  to  4>  for  bare 
wire. 


Use  of  Calculation  Chart 


Step  1.  To  calculate  size  and 
coil  data  of  a  choke,  assume  first  the 
permissible  hotpoint  temperature 
rise  At  by  subtracting  the  ambient 
temperature  from  the  maximum 
permissible  temperature  (90*C  to 
110®C  for  average  construction). 
The  temperature  rise  factor  is  ob¬ 
tained  from  Eq.  7  as  =  At/ 
(10‘  C/«  t),  where  S  24“C 

for  average  construction  (random- 
wound  heavy  enameled  wire). 

Step  t.  Find  /  VL,  where  I  = 
direct  current  in  amperes  and  L 
=  wanted  inductivity  in  henrys. 
Now  find  on  Fig.  3  for  a  given 
ly/L  and  temperature  rise  factor  p 
the  core  size  and  the  required  am¬ 
pere-turns  (AT)  as  well  as  the 

airgap  dimensions. 

Step  S.  Determine  the  number 
of  turns  from  N  =  AT/U,. 

Step  Determine  the  approxi¬ 
mate  coil  resistance  from  R  —  SN* 
where  S  is  a  constant  depending  on 
choke  size,  as  follows : 

Cora  Value  of  S* 

EE  *4-«  0.33  X  10-« 

EE  20-27  0.31  X  10-* 

El  21  0.27  X  10-« 

El  76  0.23  X  10-* 

El  100  0.17  X  10-* 

El  126  0  14  X  10-« 


'Baeed  on  S  =  1.76  X 10-*  ohiO'^m 

If  necessary,  choose  a  larger  size  of 
choke  for  lower  resistance. 

Step  5.  Calculate  wire  diameter 
from  ♦  =  T/y/N,  where  4>  is  the 
diameter  in  mils  with  insulation 
and  7  is  a  core  constant,  as  follows : 


Core 

ES  24-26 
EE  20-27 
El  21 
El  76 
El  100 
El  126 


Value  of  1 7 
266  mila 
300  mUa 
306  mile 
472  mUa 
020  mila 
780  mila 


Choose  the  next  smaller  wire  size 
from  a  standard  wire  chart  (Table 
I). 

Step  6.  Calculate  coil  resistance 
from  R  =  Nl„  f?,/l,000,  where  R,  — 
resistance  of  1,000  feet  of  wire  and 
l„  =  average  length  of  one  turn  in 
feet,  as  follows: 


Cora 

EB  24-25 
EE  26-27 
El  21 
El  76 
El  100 
El  126 


Value  of  1. 
0.148  ft 
0.12  ft 
0.26  ft 
0.36  ft 
0.47  ft 
0.68  ft 


This  calculation  chart  is  suitable 
only  for  alternating  currents 
lower  than  1  percent  of  the  direct 


current  /a-..  For  >  1  per¬ 

cent,  the  resulting  L  is  up  to  100 
percent  higher  and  special  charts 
are  needed.  The  nomogram  on  the 
bottom  of  the  chart  serves  to  deter¬ 
mine  N  and  R.  Run  a  straight-edge 
from  AT  through  It.,  to  get  N,  then 
run  the  straight-edge  from  N 
through  S  to  get  R. 

EE24-25,  EI-21  and  similar  des¬ 
ignations  are  standardized  core 
shapes.  A  square  stack  is  always 
considered. 

Example  1:  Ratings  of  a  fila¬ 
ment  filter  choke  are  0.2  h,  1  amp., 
R  <  2.5  ohms,  ambient  temperature 
20*C,  temperature  rise  <60*C.  For 
this  conservative  design,  use  10*  C/a 
{  =24‘’C  as  given  in  Step  1  and  cal¬ 
culate  the  maximum  ^  as  60°C/ 
24‘’C  =  2.5.  With  /VL  =  l\/o:2 
=  0.45,  the  chart  in  Fig.  3  shows 
that  core  sizes  100-EI  and  125-EI 
will  give  a  lower  temperature  rise 
than  eO-C  (/3  <2.5). 

Take  first  the  smallest  possible 
core  and  read  along  the  dash-dotted 
line  the  following  data  for  El-lOO: 

=  1.2  — ♦  At  =  29®C;  airgap  = 
18  mils ;  ampere-turns  =  520 ;  turns 
N  =  520;  approximate  resistance 
R  =  4.8  ohms.  The  latter  value  ex¬ 
ceeds  the  required  2.5-ohm  limit, 
hence  a  larger  core  size  must  be 
tried.  For  EI-125,  =  0.4  — »  At 

=  lO^C;  airgap  =  14  mils;  ampere- 
turns  =  400;  turns  N  =  400;  ap¬ 
proximate  resistance  R  —  2.2  ohms. 


According  to  Step  5,  wire  size 
«  =  T/yJN  =  780/20  =  39  mils. 
From  a  wire  chart.  No.  19  single 
Formvar  wire  has  the  next  smaller 
diameter  of  37.4  mils.  For  this 
wire,  resistance  R  =  N  t„  R^1,000 
=  400  X  0.58  X  8.051/1,000  =  1.87 
ohm. 

Example  2:  Ratings  of  a  high- 
voltage  filter  choke  are  20  h,  50  ma, 
ambient  temperature  100*C  and 
maximum  coil  temperature  200®C. 
Calculate  first  the  value  of  p.  Con¬ 
sidering  that  the  specific  resistance 
C  at  200*C  is  just  about  twice  the 
value  for  copper  at  room  tempera¬ 
ture,  use  12®C  for  10*  C/*  t.  Then  p 
=  100/12  =8.3.  With  ly/L  =  0.05 
\/2Q  =  0.244,  the  dashed  line  on 
the  chart  gives:  Core  size  =  EI-60 
(EI-21  is  equivalent) ;  airgap  I,  = 
18  mils ;  ampere-tums  =  460 ;  turns 
N  =  9,200  (for  50  ma)  ;  R-1-  = 
2,200  ohms  (for  EI-50  core)  but 
this  value  has  to  be  doubled  due 
to  the  elevated  operating  tempera¬ 
ture,  hence  R  =  4,400  ohms;  wire 
size  0  =  366/9,200  =  3.8  mils. 
Single  Formvar  wire  No.  40  =  3.6 
mils.  Resistance  at  room  tempera¬ 
ture  =  9,200  X  0.25  X  1,049/1,000 
=  2,390  ohms.  Resistance  at  200*C 
=  2  X  2,390  =  4,780  ohms. 

The  author  wishes  to  thank  T. 
Field  for  reviewing  the  manuscript 
and  W.  Sutton  for  conducting  the 
necessary  measurements  in  the 
laboratory. 


Table  I.  Wire  Table  for  Choke  Design 


1 

AWG 

B&S 

Gage 

Diameter  in  Incheo  • 

1 

Turns 
r^r Inch 
(Formvar) 

Ohms  per 
1,000  ft 

Bare 

Single 

Formvar 

Double 

Formvar 

16 

0  0508 

0.0.521 

0.0.5.38 

17 

4.016 

17 

0.0153 

0  0169 

0.0182 

19 

5.064 

18 

0.0103 

0.0418 

0.0431 

21 

6.385 

19 

0.0359 

0.0374 

0.0386 

23 

8.051 

20 

0.0320 

0.0334 

0.0316 

26 

10.15 

21 

0.0285 

0.0299 

0.0310 

30 

12.80 

22 

0  0253 

0.0266 

0.0277 

33 

16.14 

23 

0.0226 

0.0239 

0  0219 

37 

20.36 

21 

0  0201 

0  0213 

0  0223 

42 

25.67 

25 

0.0179 

0.0190 

0  0200 

47 

32.37 

26 

0  0159 

0.0169 

0.0179 

52 

40.81 

27 

0.0112 

0  01.52 

0.0161 

57 

51.47 

28 

0.0126 

0.0135 

0.0115 

64 

64.90 

29 

0.0113 

0.0122 

0.0131 

71 

81.83 

30 

0.0100 

0.0109 

0.0116 

80 

103.2 

31 

0  0089 

0.0097 

0.0104 

88 

130.1 

32 

0  0080 

0.0088 

0.0094 

98 

164  1 

33 

0.0071 

0.0079 

0.0081 

110 

206.9 

31 

0.0063 

0.0070 

0.0075 

124 

260.9 

35 

0.0056 

0.0062 

0.0067 

VIO 

329.0 

36 

0.0050 

0.0056 

0.0060 

1  155 

414.8 

37 

0  0015 

0  00.50 

0.0054 

'  170 

.523.1 

38 

0  0010 

0  0015 

0  0048 

193 

659.6 

39 

0  00.35 

0  0010 

0.0042 

215 

831.8 

to 

0  0031 

0.00.36 

0.0038 

239 
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Nuclear  Resonance 


Qualitative  and  ({uantitative  analysis  of  materials  is  provided  by  measuring  effect  on  nuclei 
of  unidirectional  magnetic  and  r-f  fields.  Test  specimen  may  be  in  any  form,  though 
liquid  is  most  convenient.  Continuous  measurement  is  possible 


PHYSICISTS  of  the  leading  re¬ 
search  laboratories  have  been 
giving  increased  attention  to  nu¬ 
clear  resonance  during  the  past  few 
years.* 

The  art  has  now  advanced  to  the 
point  where  it  has  been  possible  to 
construct  engineering  instruments 
having  designs  based  on  the  new 
principles  evolved.  Such  instru¬ 
ments  are  already  in  use  by  com¬ 
mercial  companies  and  others  en¬ 
gaged  in  chemical  and  nuclear 
research. 

Nucimar  kmsonanee 

The  nuclear  resonance  field  being 
of  comparatively  recent  origin, 
many  engineers  may  not  be  familiar 
with  the  phenomenon  involved.  Nu¬ 
clear  resonance  is  in  reality  quite 
complex^  particularly  in  view  of  the 
fact  that  the  exact  nature  of  the 
nucleus  is  even  now  not  fully  under¬ 
stood  and  much  is  still  to  be  learned 
of  its  various  properties.  However, 
a  general  idea  of  the  theory  of 
operation  may  be  obtained  by  tak¬ 
ing  a  simplified  viewpoint. 
Considering  particles  at  the 


atomic  level,  we  find  that  they  are 
composed  of  a  central,  relatively 
heavy,  charged  nucleus  and  a  num¬ 
ber  of  circulating  or  orbital  elec¬ 
trons.  As  the  nucleus  rotates  or 
spins,  it  creates  a  magnetic  field 
which  may  be  regarded  as  being 
similar  to  that  of  a  small  magnet. 
In  other  words,  the  nucleus  has  a 
magnetic  moment. 

If  the  nuclei  are  subjected  to  a 
strong  external  unidirectional  mag¬ 
netic  field,  for  instance  that  pro¬ 
duced  between  the  pole  faces  of  a 
large  electromagnet,  the  magnetic 
moments  of  the  nuclei  will  tend  to 
line  up  with  this  field  in  the  same 
way  that  a  small  magnet  will  orient 
itself  in  a  strong  magnetic  field.  If 
these  nuclear  particles  are,  in  addi¬ 
tion,  then  excited  by  a  radio  fre¬ 
quency  field  that  may  be  created  by 
r-f  current  in  a  coil — then,  at  a 
certain  well-defined  frequency,  pre¬ 
cession  of  the  nuclei  will  occur. 
This  precession  may  be  compared 
to  the  precession  of  a  gyroscope 
which  will  precess  in  a  certain 
direction  when  an  external  force 
couple  is  applied.  The  external 


force  couple,  in  the  case  of  the 
nuclei,  is  the  r-f  field.  When  the 
frequency  of  the  field  is  at  nuclear 
resonance,  that  is,  equal  to  the 
precession  frequency,  a  large  num¬ 
ber  of  the  nuclei  will  precess  in 
phase.  The  rotating  nuclear  mag¬ 
netic  field  so  produced  can  then  be 
detected  by  the  voltage  that  it  in¬ 
duces  in  a  small  coil  placed  with  its 
axis  perpendicular  to  the  polarizing 
field. 

Precession  Frequency 

From  the  foregoing  discussion  it 
may  be  appreciated  that  the  fre¬ 
quency  of  precession,  or  the  fre¬ 
quency  of  nuclear  resonance  will  be 
related  to  the  magnetic  moment  and 
spin  of  the  nucleus  and  the  con¬ 
stant  magnetic  field.  Fortunately, 
the  various  elements  and  their  iso¬ 
topes  have  widely  separated  reso¬ 
nance  frequencies.  With  a  con¬ 
trollable  electromagnet,  covering  a 
sufficiently  wide  field  range,  say  500 
to  10,000  gausses,  the  nuclear  pre¬ 
cession  frequencies  may  be  concen¬ 
trated  in  the  2  to  16  megacycle 
band  and  thus  cover  the  majority  of 
detectable  isotopes. 

There  is  a  fundamental  equation 
that  relates  precession  frequency 
with  the  isotope  and  the  strength  of 
the  polarizing  field. 

=  yH 

where  w  =  2r.f\  f  is  the  precession 
frequency;  y  is  a  constant  which  is 
related  to  the  magnetic  moment  and 
spin  of  the  isotope,  or  the  gyromag- 
netic  ratio ;  and  H  is  the  strength  of 
the  polarizing  field. 

If  any  two  factors  of  this  expres¬ 
sion  are  know  the  third  can  be  de¬ 
termined.  With  a  known  isotope 
and  a  measurable  frequency,  the 
field  can  be  found.  If  the  field  and 
frequency  are  known,  the  isotope 
can  be  identified. 


FIG.  1 — Block  diagram  allows  uao  oi  r-f  tranamittar,  raeahrar  and  osaociotad  aquip- 

mant 
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SensfifTfty 

Presently  constructed  instru¬ 
ments  can  readily  detect  the  deu¬ 
terium  which  is  present  in  natural 
water  in  an  abundance  of  0.02  per¬ 
cent  in  a  one  or  two  cubic  centi¬ 
meter  sample  of  water.  Sensitivity 
depends  to  a  considerable  extent  on 
the  volume  of  the  test  sample. 
A  larger  sample,  other  factors 
being  equal,  would  give  a  greater 
signal,  as  there  are  more  nuclei 
present.  Possibly  the  only  limita¬ 
tion  to  using  really  large  test 
samples  for  greater  signals  would 
be  in  the  construction  of  a  suf¬ 
ficiently  large  magnet  for  the  re¬ 
quired  polarization  of  the  nuclei  in 
the  sample. 

Another  factor  affecting  sensi¬ 
tivity  is  the  strength  of  the  polariz¬ 
ing  field.  By  using  strong  fields  and 
a  higher  radio-frequency  excita¬ 
tion,  stronger  signals  may  be  picked 
up  by  the  receiver  coil.  Large  sig¬ 
nals  are  readily  obtained  from  pro¬ 
tons  and  thus  large  clear  signals 
may  be  observed  when  a  natural 
water  sample  is  used  due  to  the 
high  percentage  of  hydrogen 
present. 

The  special  advantage  of  the  nu¬ 
clear  resonance  technique  from  a 
chemical  point  of  view  is  that 
samples  may  under  proper  circum¬ 


stances  be  in  various  chemical  and 
physical  forms  and  that  an  analysis 
can  be  made  without  changing  in 
any  form  the  properties  of  the 
sample.  In  particular,  the  method 
is  well  adapted  to  continuous  flow 
observations  of  chemical  processes. 

Apparatus  Used 

With  this  brief  discussion  of  the 
general  principles  of  nuclear  induc¬ 
tion,  we  can  proceed  to  the  descrip¬ 
tion  of  some  of  the  apparatus  that 
goes  to  make  up  a  radio-fre¬ 
quency  nuclear-resonance  spectrom¬ 
eter.  Such  an  instrument,  for  ex¬ 
ample,  may  be  used  to  detect  and 
measure  the  abundance  of  isotopes 
that  are  present  in  various  sub¬ 
stances.  The  instrument  is  parti¬ 
cularly  applicable  to  measurements 
and  investigations  of  liquid  samples. 

The  photograph  shows  a  typical 
laboratory  setup  for  making  meas¬ 
urements  on  liquid  samples.  The 
electromagnet  used  for  polarizing 
the  nuclei  is  in  the  center  of  the 
picture.  The  sample  in  the  test 
tube  is  about  to  be  placed  in  the 
sample  probe,  which  for  conven¬ 
ience  of  insertion  may  be  with¬ 
drawn  from  the  magnetic  pole 
pieces.  During  the  measurement, 
the  sample  is  slid  to  the  center  of 


the  large  circular  pole  faces. 

The  electromagnet  is  controlled 
by  the  unit  to  the  right  which  has 
all  the  necessary  control  features 
required  for  producing  the  required 
strength  of  fields.  It  is  necessary 
to  hold  the  field  to  a  very  constant 
value  during  nuclear  tests  as  the 
precession  frequency  is  directly  de¬ 
pendent  on  the  value  of  the  mag¬ 
netic  field.  While  the  techniques  of 
obtaining  very  constant  radio  fre¬ 
quencies  are  well  established,  tech¬ 
niques  for  establishing  correspond¬ 
ing  magnetic  fields  of  the  same 
order  of  stability  have  only  recently 
been  established.  Highly  regulated 
electronic  stabilizers  are  used  to 
provide  the  necessary  stability  of 
the  electromagnetic  field  for  making 
measurements  to  the  de.sired 
accuracy. 

StabiliEotion 

Complete  stabilization  of  the 
magnetic  field  to  any  desired  degree 
can  be  achieved  by  use  of  special 
nuclear  resonance  methods ;  in  par¬ 
ticular,  by  the  use  of  a  nuclear 
resonance  fluxmeter  which  will  hold 
the  magnetic  field  to  the  same  toler¬ 
ance  as  it  is  possible  to  hold  a  given 
radio  frequency,  where  such  an  ac¬ 
curacy  of  field  is  required  for  a 
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It  should  be  mentioned  that  there 
are  a  few  isotopes  which  do  not  re¬ 
spond  to  nuclear  resonance  tech¬ 
niques,  because  of  the  particle  ar¬ 
rangement  of  their  nuclei.  How¬ 
ever,  most  elements  have  at  least 
one  isotope  which  has  spin  and 
magnetic  moment  and  is  sus¬ 
ceptible  to  nuclear  resonance  exci¬ 
tation.  The  manner  in  which  the 
various  fields  are  applied  to  obtain 

precession  will  be  discussed  later  in  SaapU  ol  material  belnq  iMted  (ueuallr  liquW)  ta  placwl  In  iMt  tab*  and  Inserted 
the  article.  between  laws  of  large  magnet  where  analysis  process  Is  accomplished 


coil* 

particular  measurement.  Such  an 
instrument  is  contained  in  the  rack 
to  the  immediate  left  of  the  electro- 
magrnet.  This  rack  also  contains 
the  necessary  electronic  equipment 
for  the  transmitters  and  receivers 
that  go  to  form  the  completed  nu¬ 
clear  induction  instrument.  The 
second  rack  contains  the  recording 
equipment  on  which  the  signal  can 
be  transcribed  and  oscilloscopes  for 
visual  observation.  This  particular 
set-up  can  be  regarded  as  typical 
of  the  nuclear  art  at  the  present 
time. 

The  block  diagram  (Fig.  1) 
shows  the  units  that  make  up 
the  nuclear-resonance  spectrometer. 
The  sample,  which  is  usually  in 
liquid  form  and  is  contained  in  a 
test  tube,  is  placed  in  a  special 
probe  which  is  inserted  between  the 
pole  faces  of  the  electromagnet. 

Sample  Probe 

The  sample  probe,  which  if  of 
very  solid  construction  to  ensure 
complete  stability  of  the  received 
signal,  contains  three  sets  of  coils 
surrounding  the  sample,  as  shown 
in  Fig.  2.  The  first  set  provides  the 
r-f  excitation  field  through  the 
sample.  The  current  for  these  coils 
is  supplied  from  the  transmitter 
contained  in  the  rack  through  a 
coaxial  cable.  The  second  coil, 
placed  at  right  angles  to  the  trans¬ 
mitter  coil,  picks  up  the  minute  pre¬ 
cession  signals  from  the  sample  and 
transmits  these  signals,  via  coaxial 
cable,  to  a  sensitive  radio  receiver, 
which  is  also  contained  in  the  rack. 

The  third  set  of  coils  is  positioned 
in  such  a  way  that  the  electromag¬ 
netic  polarizing  field  is  amplitude 
modulated  by  an  audio  frequency. 
As  the  field  is  swept  sinusoidally 
through  the  nuclear  resonant  fre¬ 
quency,  the  precession  of  the  nuclei 


will  be  greater  or  less,  depending 
on  the  magnitude  of  the  sweep  field. 
Thus  an  effectively  amplitude-mod¬ 
ulated  r-f  signal  is  picked  up  by  the 
receiver  coil. 

After  r-f  amplification  and  detec¬ 
tion,  an  audio  signal  is  obtained 
that  can  be  readily  amplified  and 
used  for  observation  and  recording. 
The  type  of  signal  observed  may  be 
very  similar  to  the  typical  sym¬ 
metrical  resonance  curve  of  a  re¬ 
ceiver  as  shown  in  Fig.  3.  Other 
types  of  signals  are  obtained  of 
various  shapes,  depending  on  the 
sample  nuclei  and  the  adjustment 
of  the  various  controls.  Their  com¬ 
plexity  will  not  be  discussed  in  this 
article. 

R-F  Equipment 

A  10-watt  r-f  transmitter  is  used, 
and  since  it  is  coupled  directly  to 
the  receiver  coil,  complete  blocking 
of  the  sensitive  radio  receiver 
would  occur  unless  special  precau¬ 
tions  were  taken  in  the  probe.  To 
prevent  this,  the  cross-coil  arrange¬ 
ment  of  transmitter  and  receiver 
coils  is  used.  Special  techniques 
have  been  developed  in  the  building 
of  sample  probes  for  insuring  that 
only  an  extremely  small  transmitter 
signal  is  picked  up  by  the  receiver 
coil  even  when  a  powerful  transmit¬ 
ter  is  used.  This  insures  that  a 
large  percentage  of  the  signal  at 
the  receiver  coil  is  the  signal  re¬ 
ceived  from  the  processing  nuclei  of 
the  sample.  A  small  signal  from 
the  transmitter  is  desirable  at  the 
receiver  input  terminals  as  the 
principle  of  reception  is  similar  to 
that  of  the  homodyne  used  in  radio 
receivers. 

The  radio  receiver  should  receive 
no  signals  whatever  from  the  trans¬ 
mitter  directly,  so  shielding  of  each 
is  required  to  avoid  direct  pickup. 
The  requirements  for  the  r-f  trans¬ 
mitter  are  rather  stringent.  It  must 
be  continuously  tunable,  stable, 
well-shielded,  and  have  a  variable 
output,  as  it  is  necessary  in  certain 
nuclear  experiments  to  use  very 
small  r-f  excitation  fields.  When 
searching  for  very  weak  nuclear 
signals,  the  transmitter  in  particu¬ 
lar  should  be  free  from  undesirable 
modulation  components.  Such  ex¬ 
pedients  as  running  the  heaters 
from  a  d-c  source  have  been  found 
desirable  in  transmitters  used  for 


nuclear  resonance  measurements. 

The  major  requirement  for  the 
radio  receiver  used  is  extreme  sen¬ 
sitivity.  The  receivers  are  possibly 
the  most  sensitive  receivers  that 
have  been  developed  for  any  pur¬ 
pose.  For  this  reason,  it  is  only  to 
be  expected  that  the  input  circuits 
use  the  low  signal-to-noise  ratio 
devices  outlined  by  Wallman  and 
others.  The  theory  of  the  signal-to- 
noise  ratio  of  the  nuclear  resonance 
phenomenon  is  fairly  well-estab¬ 
lished  and  experiments  indicate 
that  it  agrees  quite  closely  with 
practice. 

Extreme  sensitivity  for  a  favor¬ 
able  signal-to-noise  ratio  may  be 
obtained  in  the  nuclear  resonance 
field  by  continual  reduction  of  band¬ 
width  in  a  way  that  would  not  be 
possible  with  communication  sys¬ 
tems  required  for  transmission  of 
instantaneous  complex  intelligence. 
Generally  speaking,  the  rate  of  ob¬ 
taining  data  is  not  a  major  consid¬ 
eration  in  the  design  of  a  nuclear 
receiver.  In  extreme  cases,  sev¬ 
eral  minutes  may  be  taken  to  obtain 
data.  This  can  lead  to  bandwidth 
reductions  completely  beyond  the 
scope  of  the  normal  communication 
receiver  design ;  bandwidths  may  be 
measured  in  seconds  rather  than  in 
cycles.  Therefore  receivers  with 
sensitivities  of  the  order  of  a  few 
hundredths  of  a  microvolt  are 
realizable,  and  such  sensitivities  are 
in  demand  for  work  of  this  type. 

Techniques  of  direct  receiver 
measurements  of  sensitivities  of 
this  order  have  not  as  yet  been  de¬ 
veloped  by  radio  engineers.  Noise 
diodes  cannot  be  used  because  the 
diode  current  required  is  often  too 
small  for  satisfactory  diode  opera- 
■  tion.  Almost  the  only  reliable 
checks  are  those  obtained  by 
nuclear  sample,  and  it  has  been 


FIG.  3 — Proton  signol  sTinmolrically 
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found  in  practice  that  a  relatively 
good  check  of  the  operating  sensi¬ 
tivity  of  the  receiver  by  this  method 
is  one  of  the  best  methods  of  de¬ 
termining  the  absolute  sensitivity 
of  the  receiver.  It  is  particularly 
advantageous  in  this  connection 
that  the  natural  abundance  of  iso¬ 
topes  in  certain  substances  appears 
to  be  remarkably  uniform.  The 
main  disadvantage  of  testing  the 
receiver  in  this  way  is  that  a  fairly 
complex  nuclear  laboratory  setup 
is  required. 

Band  Reduction 

Some  of  the  means  used  to  reduce 
bandwidth  and  to  record  and  ob¬ 
serve  the  nuclear  signal  may  be  of 
interest.  The  signal  from  the 
probe,  which  is  in  reality  a  vector 
addition  of  a  small  signal  from  the 
transmitter  and  the  nuclear  signal 
picked  up  from  the  sample,  is 
amplified  with  a  wide-band  r-f 
amplifier  and  applied  to  a  detector 
that  extracts  the  audio  signal  pro¬ 
duced  by  sweeping  the  static  mag¬ 
netic  held.  After  further  audio 
amplification,  the  nuclear  signal 
may  be  readily  observed  on  a  con¬ 
ventional  oscilloscope  which  obtains 
a  sweep  voltage  from  the  same 
generator  that  supplies  the  sweep 
field  to  the  sample.  A  somewhat  dif¬ 
ferent  signal  is  obtained  by  using 
a  linear  sweep ;  the  sine  wave  sweep 
gives  a  more  coherent  picture. 

The  signal  observed  on  the  oscil¬ 
loscope  would,  of  course,  have  a 
bandwidth  which  may  be  several 
hundred  cycles,  depending  on  the 
sweep  frequency.  Thus,  an  observed 
signal  on  the  oscilloscope  will  be 
limited  on  a  signal-to-noise  basis  in 
accordance  with  the  bandwidth  of 
the  system  used  for  observing  the 
signal.  A  60-cycle  sweep,  such  as  is 
commonly  used,  requires  a  system 
response  of  the  order  of  1  kc.  In 
many  cases,  the  corresponding  sen¬ 
sitivity  is  inadequate.  With  the 
60-cycle  sweep  full  advantage  is  not 
taken  in  such  a  simple  system  of 
observation  of  the  fact  that  it  is 
permissible  to  run  a  test  for  several 
minutes  in  order  to  record  a  signal, 
and  rapid  observation  is  not  neces¬ 
sarily  required. 

To  take  full  advantage  of  a  long 
recording  time,  the  audio  signal  is 
fed  to  a  mixer  tube  of  the  phase  dis¬ 
criminator  type  which  has  its  quad¬ 


rature  signal  supplied  from  the 
sweep  generator.  By  this  means, 
it  is  possible  to  extract  from  the 
discriminator  an  extremely  low 
frequency  signal  that  corresponds 
to  the  oscilloscope  signal,  and  to 
reduce  its  bandwidth  to  mere  frac¬ 
tions  of  a  cycle.  Thus,  good  signal- 
to-noise  ratios  are  obtained  with 
extreme  sensitivity.  These  signals 
may  be  observed  either  on  a  d-c 
meter  or  a  graphic  recorder  that 
will  draw  out  the  signal  on  paper 
at  any  desired  speed  in  accordance 
with  the  requirements  of  the  partic¬ 
ular  nuclear  test.  The  sensitivity 
obtained  by  this  method  may  be 
some  hundreds  of  times  greater 
than  that  of  direct  observation  on 
an  oscilloscope. 

The  particular  nature  of  the 
graphic  recording  process  neces¬ 
sitates  that  some  other  parameter 
besides  the  sweep  field  be  changed 
in  order  to  record  a  signal  of  a  time 
interval  of  the  duration  discussed. 
In  the  spectrometer  shown  in  the 
photograph,  two  methods  are  made 
available.  The  radio  frequency 
may  be  very  slowly  changed  by 
means  of  an  electric  motor  which 
can  be  seen  just  below  one  of  the 
radio  frequency  units,  or  alterna¬ 
tively,  a  small  potentiometer  may  be 
slowly  rotated  to  change  the  field  of 
the  magnet.  As  the  frequency  is 
slowly  swept  through  resonance,  a 
curve  of  the  familiar  discriminator 
type  will  be  obtained  on  the  re¬ 
corder.  That  is,  the  signal  will 
slowly  climb  to  a  maximum,  pass 
through  the  center  zero  and  pass  to 
an  oppositely  poled  maximum  (see 
Fig.  4) .  The  amplitude  of  the  sig¬ 
nals  obtained  will  be  directly  de¬ 
termined  by  the  abundance  of  that 
particular  isotope  in  the  .sample. 

Frequencies 

A  brief  discussion  of  the  nuclear 
resonant  frequencies  of  isotopes 
corresponding  to  a  given  magnetic 
field  and  the  observed  sensitivities 
should  be  of  interest.  The  greatest 
sensitivity  for  nuclear  resonance 
equipment  of  the  type  discussed  is 
obtained  with  the  hydrogen  1  iso¬ 
tope  or  proton.  Thus  ntvitural  water, 
H,0,  which  has  an  abundance  of 
this  isotope  will  give  a  large  clear 
nuclear  resonance  signal.  Theo¬ 
retical  considerations  indicate  that 
with  a  magnetic  field  of  6,000 


gausses  and  a  system  bandwidth  of 
1  cps,  the  signal-to-noise  amplitude 
ratio  should  be  approximately  a 
million  to  one.  Observed  sensitivi¬ 
ties  correspond  to  theoretical  values 
within  a  factor  of  2  or  S.  The  sig- 
nal-to-noise  ratio  is  approximately 
proportional  to  both  the  square  of 
the  magnetic  field  and  the  volume  of 
the  sample;  thus  greater  sensitivi¬ 
ties  are  obtainable  with  higher  fre¬ 
quencies  and  greater  volumes,  other 
factors  remaining  equal.  With  a 
10,0()0-gauss  polarizing  field,  the 
proton  resonance  is  42.6  me;  deu¬ 
terium  resonance,  6.62  me  and  oxy¬ 
gen  17  resonance,  6.76  me.  The 
proton  resonance  may  be  observed 
at  4.26  me  with  a  corresponding  re¬ 
duction  in  the  polarizing  field,  that 
is,  a  field  of  1,000  gausses. 

The  above  brief  discussion  gives 


FIG.  4 — Record  oi  bUp  mbowiag  obva- 
donco  oi  oxyqon  17  la  wotor.  Nuclear 
reeonaace  Is  at  polal  where  conre 
crosses  ceaterliae 

some  idea  of  current  engineering 
practice  concerning  one  particular 
form  of  nuclear  resonance  instru¬ 
ment  and  some  of  its  uses.  Many 
pieces  of  equipment  are  under  de¬ 
velopment  in  the  nuclear  labora¬ 
tories  and  more  new  and  interest¬ 
ing  arrangements  are  constantly 
being  devised  in  this  field.  It  is 
not  possible  to  discuss  all  the  appli¬ 
cations  of  these  instruments,  elec¬ 
tronically  or  otherwise.  To  those 
interested,  it  can  only  be  suggested 
that  the  reference  given  below  be 
reviewed  and  current  work  in  the 
field  be  studied  by  reading  the  many 
articles  now  appearing  in  the 
physics  and  other  journals. 

Rbfxrencr 

(1)  F.  Bloch,  Nuclear  Induction,  Phyt. 
Rev.,  70.  Oct.  1946. 
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By  WILLIAM  S.  CARLEY  and  EDWARD  F.  SEYMOUR 

U.  8.  Naval  Ordnance  Laboratory 
White  Oak,  Silver  Spring,  Maryland 


INCREASING  use  is  being  made 
of  distributed-constant  electro¬ 
magnetic  delay  lines  as  circuit  ele¬ 
ments  in  present-day  electronic 
equipment.  The  characteristic  im¬ 
pedance  of  these  lines  has  been 
limited  to  values  between  400  and 
3,000  ohms.**  *  Applications  exist 
for  lines  with  higher  characteristic 
impedance.  A  brief  discussion  of 
the  factors  that  determine  the  delay 
time  and  characteristic  impedance 
will  first  be  given,  then  ways  of 
increasing  the  characteristic  imped¬ 
ance  will  be  discussed  in  detail. 

The  delay  time,  phase  velocity, 
and  characteristic  impedance  of  a 
distributed-constant  delay  line  can 
be  derived  from  the  simplified 
equivalent  circuit  of  Fig.  1  where 
all  losses  have  been  neglected.  These 
are 


te  -  VlC  (1) 

a  -u  •4W  (2) 


Enlarged  tUw  of  and  oi  wound  delay  line  shows  core  deloils,  dielectric  and 

winding 


where  L  =  inductance  per  unit 
length  and  C  =  capacitance  per 
unit  length.  If  R  and  G,  the  resist¬ 
ance  and  conductance  pibr  unit 
length,  are  present  but  R  <<  u>  L 
and  G  <  <  (•>  C  the  following  more 
general  equations  apply* 


Te-  ^JLC 


*  This  article  is  base^  on  a  paper  pr«- 
aentad  at  the  1S62  National  Electronics 
Conferenoe.  The  conference  paper  wiil 
appear  in  the  Ji.B.C.  Proceedinoe. 


It  has  been  found  that  the  attenu¬ 
ation  of  delay  lines  increases  very 
rapidly  with  frequency  above  sev¬ 
eral  megacycles.*  The  largest  part 
of  this  increase  wels  attributed 
to  insulation  loss.  Experimental  evi¬ 
dence  in  the  form  of  lines  wound 
with  low-loss  hand-coated  wires 
substantiates  this  fact.  At  high  fre¬ 
quencies  R  is  proportional  to  V/. 
From  reference  4  it  is  estimated 
that  G  is  proportional  to  /*  for  For- 


mex  insulated  wire. 

It  has  been  observed  that  the  in¬ 
ductance  of  a  delay  line  decreases 
at  higher  frequencies.*' *•  ’  This  is 
caused  by  phase  shift  per  turn  in¬ 
creasing  so  that  although  the  turns 
are  still  magnetically  linked  as  the 
frequency  increases  they  add  less 
and  less  to  each  other’s  magnetic 
field.  A  plot*  of  normalized  induct¬ 
ance  L/L,  and  time  delay  T/T,  vs 

dTo 
I  ^ 

appears  in  Fig.  2  where  d  —  diam¬ 
eter  of  line.  To  =  time  delay  for  low 
frequencies,  {  =  length  of  line  and 
/  =  frequency. 

The  effect  of  tum-to-tum  capac¬ 
itance  has  been  studied.*' *  At  low 
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Artificial  Delay  Lines 


Distributed-constant  delay  lines  for  short  pulses  may  be  designed  with  characteristic 
impedances  as  high  as  10,000  ohms.  Typical  line  is  10  in.  long,  0.2  in.  in  diameter,  weighs 
less  than  10  grams  and  provides  delay  of  3.7  microseconds 


frequencies  the  effect  of  this  capac¬ 
itance  is  negligible  as  the  phase  of 
the  voltage  in  each  turn  of  the  coil 
is  the  same.  As  the  frequency  in¬ 
creases  the  phase  of  the  voltage  in 
each  turn  changes.  Thus  the  effect 
of  the  turn-to-tum  capacitance  in¬ 
creases  with  frequency  until  the 
phase  shift  per  turn  equals  860 
degrees.  This  turn-to-tum  capac¬ 
itance  has  the  effect  of  increasing 
C  to  the  value 


C- 


C. 


-(^y 


(7) 


where  w  is  the  angular  frequency 
of  the  input  signal 


1 


L'C 


(7') 


where  K,  =  dielectric  constant  of 
wire  insulation,  x  =  diameter  of 
wire,  S  =  wire  separation  and  d  = 
diameter  of  coils. 

Substituting  N  =  1/x  (for  a  close 
wound  coil)  and  Eq.  9  in  Eq.  8  we 
obtain 


A,*x»  - 


where  L'  =  L/N  —  effective  in¬ 
ductance  per  turn,  C'  is  the  self 
capacitance  between  two  adjacent 
complete  turns  and  C.  is  the  capac¬ 
itance  per  unit  length  from  wind¬ 
ing  to  core  at  low  frequencies. 

The  inductance  thus  decreases 
with  frequency  and  the  capacitance 
increases  with  frequency.  If  the 
magnitude  of  these  two  effects  were 
the  same,  delay  time  would  be  con¬ 
stant  with  respect  to  frequency.  If 

^  >  13  (X  =  wavelength)  a  fair 

a 

equalization  of  delay  time  could  be 
obtained.*  This  would  require 


SC^ 

IS 


(10) 


where  C  is  in  micromicrofarads  per 
axial  centimeter. 

The  equalization  of  delay  time  by 
this  procedure  is  done  at  the  ex¬ 
pense  of  decreasing  characteristic 
impedance. 

Another  method  of  equalization 
of  the  delay  time,  likewise  at  the 
expense  of  characteristic  imped¬ 
ance,  is  the  use  of  patches.*’  *  Patches 
are  bridging  capacitors  over  a  num¬ 
ber  of  turns,  effectively  increas¬ 
ing  C  as  the  frequency  increases. 
Lumped-constant  phase  correcting 
networks  have  also  been  studied.” 
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FIG.  2 — CunrM  show  •iitct  on  lln«  In- 
doctoncs  and  d«lay 


Equations  1  through  6  are  de¬ 
rived  on  the  assumption  that  the 
parameters  R,  L,  G  and  C  remain 
constant.  Above  a  certain  frequency 
we  now  see  that  R  is  proportional 
to  VTi  G  is  proportional  to  /*,  L 
decreases  with  increasing  frequency 
and  C  increases  with  increasing 
frequency. 

The  resistance  effect  may  be 
minimized  by  using  small  wire  sizes 


FIG.  1 — ShBplUUd  cquivalMit  circuit  oi  a  distributud-constaBt  duloy  Ua*  oi  h«Ux 
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Table  I — Summary  of  Hiqh*Impedance  Distributed-Constant  Delay  Line  Characteristics 


1.  C 

(nih)  (mmO  meas 

(real 
part) 


No.  It  line .  2t.O 

No.  46  line .  22.1 

No.  48  line .  21.70 

High  Impedance.,  40  7 
No.  44  line .  40.7 


rise  times 
(Msec) 


atten-  winding 

nation  length 

(db/Msec  (inches) 
delay) 


such  as  B  &  S  gauge  numbers  41, 
44,  46  and  48.  Little  can  be  done 
about  the  conductance  except  to  use 
low-loss  insulation.  Teflon-insulated 
magnet  wire  is  now  available  which 
should  have  much  lower  insulation 
loss.  The  effects  on  both  L  and  C 
may  be  reduced  appreciably  by 
winding  the  lines  on  a  small  diam¬ 
eter  form  such  that  the  phase  dif¬ 
ference  per  turn  is  reduced.  As 
shown  by  Eq.  3  one  could  increase 
the  characteristic  impedance  by  in¬ 
creasing  L  or  decreasing  C.  If  C 
were  decreased,  the  time  delay 
would  decrease. 

High-Z  Lines 

The  purpose  of  the  investigation, 
reported  in  this  paper,  was  to  pro¬ 
duce  lines  having  relatively  large 
delays  and  high  characteristic  im¬ 
pedances.  To  achieve  these  goals 
both  L  and  C  were  increased,  but  L 
was  increased  by  a  considerably 
larger  factor  than  C. 

To  obtain  as  large  a  delay  as  pos¬ 
sible  it  was  decided  to  use  the  com¬ 
plete  core  as  a  ground.  The  capac¬ 
itance  per  unit  length  can  be  varied 
by  controlling  the  thickness  and 
dielectric  constant  of  the  insulation 
material  placed  between  the  core 
and  the  winding.  This  large  capac¬ 
itance  per  unit  length  would  neces¬ 
sitate  a  correspondingly  large  in¬ 
ductance  per  unit  length  to  secure  a 
high  characteristic  impedance. 

The  secret  of  success  for  the  high 
characteristic  impedance  line  is  the 
method  of  obtaining  the  high  in¬ 
ductance.  First,  a  small  wire  size 
was  chosen.  As  B  &  S  gauge  No.  48 
copper  magnet  wire  had  a  large 
attenuation  and  was  too  easily 
broken  most  of  the  work  was  done 
with  No.  46  wire.  With  this  wire  a 


bank  winding  with  approximately 
3  layers  was  found  necessary  to 
obtain  the  necessary  inductance. 

The  theoretical  discussion  of  the 
compensation  of  a  multilayer  line 
will  not  be  taken  up  at  this  time. 
The  problem  is  quite  complex  with 
self  capacitance  from  one  turn  to 
several  neighboring  turns  and  has 
not  been  completely  solved.  The  dis¬ 
cussion  of  the  variation  of  time 
delay  with  frequency  in  the  pre¬ 
vious  section  is  directly  applicable 
only  to  single  layer  lines.  A  com¬ 
parison  of  the  calculations  for 
single  layer  lines  with  the  experi¬ 
mental  results  of  multilayer  lines 
appears  later  in  this  paper. 

Line  Construction 

The  lines  were  wound  on  A -inch 
diameter  polystyrene  cores  12 
inches  long.  These  cores  were  given 
several  coats  of  silver  conducting 
paint  to  form  the  ground  strip. 
After  an  overnight  drying  period, 
the  cores  were  axially  slotted  form¬ 
ing  36  thin  strips,  each  atrip  being 
about  0.016  inch  wide  between 
0.003-inch  slots.  A  one-inch  length 
of  the  core  was  left  unslotted  to 
facilitate  the  connection  of  the  ex¬ 
ternal  ground  lead. 

The  core  was  covered  with  a  layer 
of  insulating  material  to  serve  the 
dual  purpose  of  insulating  and  con¬ 
trolling  the  winding-to-core  capac¬ 
itance.  A  0.85  X  11.5  inch  piece  of 
Teflon  tape  0.003  inch  thick  was 
wound  around  the  core.  This  made 
1.4  turns  around  the  core.  A  num¬ 
ber  of  small  pieces  of  cellophane 
tape  held  the  Teflon  on  the  core 
until  the  line  was  wound.  The  tape 
was  removed  piece  by  piece  as  the 
line  was  wound. 

The  winding  was  done  on  a  lathe. 


To  provide  uniform  wire  tension, 
both  to  secure  a  good  winding  and 
to  prevent  breakage,  the  wire  feed¬ 
ing  device  shown  in  the  photograph 
was  used.  The  wire  tension  is  ad¬ 
justable  over  a  range  of  about  10 
to  70  grams  and  is  continuously  in¬ 
dicated  by  a  pointer. 

A  wire  guide  attached  to  the 
longitudinal  feed  of  the  lathe  was 
placed  about  A  inch  from  the  core, 
which  was  chucked  in  the  lathe. 
The  longitudinal  travel  of  the  wire 
guide  was  0.00066  inch  per  turn. 
As  this  distance  is  a  fraction  of  the 
wire  diameter,  the  result  was  a 
multiple  layer  coil  approximately 
bank  wound.  The  far  end  of  the 
core  was  attached  to  a  counter 
chucked  in  the  tailstock.  A  steel 
drill  rod  was  inserted  through  a 
hole  in  the  core  for  rigidity.  A  10- 
inch  long  winding  was  wound  on 


aKHATOR  ^  ^ 

1  ^  ^ooa  ^ 


FIG.  4 — Vid*o  amplUUr  circuit  diagram 


the  core.  Lines  have  been  wound 
with  speeds  varying  from  about  200 
to  500  rpm. 

A  piece  of  No.  26  wire  was  sol¬ 
dered  to  the  ends  of  the  winding 
and  secured  to  the  winding  with 
polystyrene  dope. 

The  method  for  determining  the 
characteristic  impedance  of  these 
delay  lines  is  based  upon  the  fact 
that  no  reflections  occur  in  an  ideal- 
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ized  delay  line  terminated  in  its 
characteristic  impedance.  The  char¬ 
acteristic  impedance  of  a  line  whose 
parameters  are  a  function  of  fre¬ 
quency  would  most  certainly  be  a 
function  of  frequency.  The  value 
of  the  characteristic  impedance  in 
a  practical  case  involvint;  complex 
waves  must  therefore  be  compro¬ 
mised  for  minimum  reflections 
over  the  band  of  frequencies  for 
which  the  line  is  designed  to 
operate. 

Measurements 

In  making  measurements,  the 
lines  are  terminated  at  the  input  as 
well  as  the  output  to  minimize  any 
possible  secondary  reflections  at  the 
input.  A  suitable  means  of  deter¬ 
mining  the  effective  characteristic 
impedance  when  the  line  is  used  to 
delay  rectangular  pulses  is  to  feed 
the  pulse  itself  into  the  delay  line 
and  to  adjust  the  terminating  im¬ 
pedances  for  minimum  reflections. 

A  block  diagram  illustrating  the 
experimental  method  for  determin¬ 
ing  the  characteristic  impedance  of 
these  delay  lines  and  for  recording 
the  response  of  the  delay  lines  to 
rectangular  pulses  appears  in 
Fig.  3. 

The  oscilloscope  sweep  is  trig¬ 
gered  by  the  input  pulse.  A  camera, 
mounted  on  the  oscilloscope,  records 


the  input  and  output  wave  shapes 
of  the  delay  line.  The  load  imped¬ 
ance  of  the  video  amplifler  was 
made  equal  to  the  characteristic 
impedance  of  the  line.  A  diagram 
of  the  video  amplifler  appears  in 
Fig.  4. 

The  pulse  distortion  and  attenua¬ 
tion  were  also  measured  with  the 
equipment  connected  as  shown  in 
Fig.  3,  using  the  oscilloscope  cam¬ 
era.  The  delay  time  as  well  as  the 
rise  and  fall  time  was  likewise 
measured  on  the  oscilloscope.  The 
delay  time  was  deflned  as  the  time 
between  the  midpoint  of  the  leading 
edge  of  the  input  and  output  wave 
forms.  The  rise  and  fall  times  were 
deflned  as  the  time  duration  be¬ 
tween  the  10  and  90-percent  values 
of  the  pulse  amplitude.  The  pulse 
duration  was  deflned  as  the  time 
between  the  10-percent  values.  The 
attenuation  was  measured  by  com¬ 
paring  the  amplitudes  of  the  input 
and  output  pulses. 

Results 

The  data  on  a  particular  line, 
typical  of  those  wound  follows : 

Core  diameter  is  0.188  inch,  with 
36  slots. 

Dielectric  is  Teflon  0  003  x  0.86 
X  11.5  inches. 

Length  of  winding  is  10  inches 
with  1,520  turns  per  inch  (0.00066 


inch  per  turn)  of  No.  46  HF  wire 
0.0019  inch  in  diameter. 

The  electrical  characteristics  of 
the  line  measured  at  1,000  cps  were, 
B  =  3,660  ohms,  L  =  22.1  mh, 
G  =  0  and  C  =  652.1  (qif. 

Impedance  and  time  delay  calcu¬ 
lated  from  these  measurements,  are 
Z,  =  6,830  ohms  and  =3.8  micro¬ 
seconds.  The  experimental  data 
obtained  on  this  line  were  Z,  = 
5,600  ohms  resistance  in  series  with 
a  parallel  network  of  a  hundred- 
microhenry  choke  and  a  2,200-ohm 
resistance  (determined  for  mini¬ 
mum  reflection  with  0.3-micro- 
.second  pulse). 

Time  delay  was  3.75  microseconds 
and  =  rise  time  of  l-|x8ec  input 
pulse  =  0.1  microsecond;  f,  =  rise 
time  of  l-t*8ec  output  pulse  =  0.14 
microsecond  as 

(11) 

where  t,i  =  rise  time  output  pulse 
if  a  perfect  input  pulse  were  applied 
to  the  line.  Thus  Ut  =  0.1  |a  sec. 

Photographs  of  the  input  and 
output  waveforms  appear  in  Fig.  6 
for  pulse  durations  of  0.30,  0.37, 
0.62  and  1.0.  Input  and  output 
waveforms  superimposed  to  a  larger 
scale  are  also  included.  The  reflec¬ 
tions  appearing  between  the  input 
and  output  pulses  no  doubt  occur 
at  points  where  the  spill  over  from 
true  bank  winding  was  particu- 
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The  value  of  o>.  may  be  calculated 
from  Eq.  7'.  If  L’  =  1.46  t&h  and 
C'  =  2.2  tx{i.f  from  Eq.  9,  <o«  = 
0.56  X  10*.  The  resonant  frequency 
thus  is  89  me. 


INPUT  AND  OUTPUT 


OUTPUT 


Resonant  Frequencies 

Resonant  frequencies  of  124, 165, 
215,  235,  332  and  375  me  were  ob¬ 
tained  experimentally.  The  235-mc 
readinsT  had  a  considerably  higher 
Q  than  the  others  and  was  probably 
the  resonant  frequency  of  a  single 
turn.  The  124-mc  frequency  had  a 
very  low  Q.  No  readings  were  ob¬ 
served  from  60  to  124  me. 

The  thickness  of  the  dielectric 
used  in  calculating  the  resonant  fre¬ 
quency  was  determined  by  measur¬ 
ing  the  overall  diameter  of  the  in¬ 
sulated  wire  with  1/10,000-inch 
micrometers.  The  wire  was  coated 
with  X-Var  which  chemically  at¬ 
tacks  the  Formex.  After  the  wire 
was  wiped  clean  the  diameter  was 
measured  again.  This  method  does 
not  give  extreme  accuracy. 

The  resonant  frequency  of  the 
inductance  of  one  turn  and  the  core 
capacitance  of  that  turn  is  calcu¬ 
lated  to  be  368  me.  This  value 
checks  the  375-mc  value  very  closely. 
If  one  assumes  that  we  have  a 
fictitious  single  layer  winding  and 
each  turn  has  an  inductance  3  times 
that  of  the  former  single  turn 
(L'  =  4.38  (xh).  We  have  effectively 
lumped  up  the  inductance  of  three 
layers  into  one. 

If  the  equivalent  single-layer 
winding  outlined  above  is  assumed, 
the  resonant  frequency  of  the  in¬ 
ductance  of  one  turn  and  the  capac¬ 
itance  to  core  of  one  turn  is  212  me. 
This  checks  the  215  megacycle 
value  very  closely. 

No  explanation  is  apparent  for 
the  124  and  the  332  megacycle  read¬ 
ings.  The  fact  that  there  were  two 
layers  of  insulation  over  40  percent 
of  the  core  and  one  layer  over  60 
percent  of  the  core  might  account 
for  some  of  these  resonances. 
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FIG.  5 — PuIm  rMpooM  oi  5,600-ohin  Un*  wound  with  No.  46  wlro 
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FIG.  I — ^PuIm  rMponio  oi  5,600-ohm  lino  wound  with  No.  44  wiro 


larly  bad.  All  photographs  were 
taken  with  the  same  value  of  term¬ 
inating  impedance  which  was  the 
value  obtained  as  the  best  imped¬ 
ance  match  with  a  0.3-|xsec  pulse 
applied.  In  the  case  of  the  longer 
pulse  durations,  slightly  better 
waveforms  can  be  secured  by  re¬ 
terminating  the  line.  An  example 
will  be  shown  later. 

Substituting  in  Eq.  10,  on  the 
supposition  that  this  equation  holds 
for  a  bank  winding,  we  find  the 


winding-to-core  capacitance  should 
be  0.29  ixfxf  per  centimeter  for 
proper  equalization.  This  value 
was  obtained  using  3.6  for  the  di¬ 
electric  constant  of  Formex  and 
0.0002  inch  as  the  thickness  of  the 
dielectric.  From  the  measurements, 
the  capacitance  to  core  was  25.7 
|iixf  per  centimeter.  The  effect  of 
the  stray  capacitance  is  therefore 
much  higher  for  the  multilayer  line. 
Equations  are  being  derived  which 
give  very  good  agreement. 


Wareforms 

Photographs  of  the  waveforms  of 
a  line  of  similar  dimensions  except 
1.5  layers  of  Teflon  and  wire  size 
changed  to  No.  44  with  55  grams 
tension  appear  in  Fig.  6.  The 
winding  was  approximately  4  lay¬ 
ers.  The  termination  was  the  same 
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except  the  series  inductance  was  the  high  characteristic  impedance  Peoples  for  his  assistance  and  to 
raised  to  260  |i.h.  A  comparison  line,  the  characteristics  for  the  best  M.  F.  Davis  for  his  encouragement, 
of  Fig.  6  and  6  shows  the  delay  and  one-microsecond  pulse  termination 
attenuation  to  be  slightly  less  for  also  appear.  The  attenuations  listed 
the  No.  44  line  although  the  phase  were  measured  values  with  a  one- 
distortion  and  small  reflections  microsecond  pulse  applied  to  the 
along  the  line  are  slightly  greater,  line.  From  Fig.  5  and  6  it  will  be 
This  is  probably  due  to  the  spill  noted  that  the  attenuation  is 
over  being  greater  with  the  four  greater  for  shorter  pulse  durations, 
layer  winding.  From  the  data  presented,  delay 

A  line  was  wound  using  1.8  layers  lines  with  impedances  of  5,600  ohms 
(1.1  inch  wide  strip)  of  Teflon  and  and  reasonable  attenuations  for 
wire  size  changed  to  No.  48  with  20  pulse  widths  less  than  l-{xsec  can  be 
grams  weight  tension  with  an  aver-  obtained.  It  appears  likely  that 
age  of  2.2  layers  on  this  winding,  lower  attenuations  can  be  obtained 
The  terminating  impedance  used  if  better  winding  techniques  can  be 
was  the  same  as  in  the  previous  case  developed  for  the  No.  44  gauge 
except  the  series  inductance  was  wire.  The  availability  of  Teflon- 
changed  to  200  (jih.  The  line  was  insulated  magnet  wire  in  small  wire 
terminated  for  minimum  reflection  sizes  should  aid  in  the  reduction  of 
using  a  0.3-|jLsec  pulse  input.  The  attenuation  and  improvement  of 
waveforms  of  this  line  appear  in  phase  response. 

Fig.  7.  It  will  be  noted  that  the  at-  The  authors  are  indebted  to  J.  F. 
tenuation  has  increased  appreci¬ 
ably.  There  is  more  ringing  on  the 
top  of  this  wave.  The  line  was  re¬ 
terminated  with  a  l-pisec  pulse  ap¬ 
plied.  The  terminating  impedance 
turned  out  to  be  a  6,600-ohm 
resistor. 

Lines  with  higher  characteristic 
impedances  than  6,600  ohms  have 
been  obtained  using  a  i-inch  diam¬ 
eter  core  and  21  layers  of  Teflon 
tape.  The  characteristic  impedance, 
when  terminated  with  a  O.S-ixsec 
pulse  applied,  was  increased  to 
9,000  ohms  in  series  with  a  400-iAh 
choke.  The  input  impedance  (shunt 
impedance  in  output  of  video  ampli- 
fler)  was  7,400  ohms  in  series  with 
an  inductance  of  400  ixh.  Photo¬ 
graphs  of  the  waveforms  of  this 
line  appear  in  Fig.  8. 

This  particular  line  had  only 
14,165  turns  and  the  winding  was 
9.8  inches  long.  It  had  a  time  delay 
of  4.6  (Lflec,  or  a  time  delay  of  almost 
0.6  (tsec  per  inch.'  When  the  line 
was  reterminated  using  a  l-|xsec 
pulse,  the  terminating  impedance 
turned  out  to  be  a  10,200-ohm  re¬ 
sistor.  The  output  impedance  of  the 
video  amplifler  was  increased  to 
11,000  ohms.  The  waveforms  of 
this  termination  also  appear  in  Fig. 

8.  This  line  was  wound  with  No.  44 
wire. 

The  characteristics  of  these  lines 
are  compared  in  Table  1.  The  real 
part  of  the  terminating  impedance 
(the  best  value  for  O.S-itsec  pulses) 
is  listed  in  all  cases.  In  the  case  of 
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INPUT  AND  OUTPUT 


OUTPUT 


FIQ.  7 — Oscillograms  show  5.600-ohm  lins  wound  with  No.  48  wire  terminated  for 
a  0.3  Msec  pulse  (top  and  middle)  and  1.0-Msec  pulse  (bottom) 


I«0.7>)9EC 


OUTPUT 


INPUT  AND  OUTPUT 


FIQ.  I — Oscillograms  show  effect  of  different  terminating  impedances  on  9,000- 
ohm  line  wound  with  Mo.  44  wire.  Top  Is  terminated  for  0.3  Msec  pulse.  Bottom  is 
terminated  with  10,000-ohm  resistor 
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Mallory  Mercury  Batteries  provide 

a  constant  voltage  power  supply 

Mallory  Mercury  Batteries  are  especially  well  suited 
for  transistor  power  requirements.  'I'hey  deliver  con¬ 
stant  voltage  and  constant  current  ...  an  absolute 
necessity  for  the  best  performance  of  transistor  circuits. 

In  addition,  they  will  not  deteriorate  or  lose  their 
energy  during  long  periods  of  storage  . .  .  even  under 
the  most  adverse  climatic  conditions.  Their  high  rati«) 
of  energy  to  size  and  weight  permits  miniaturization  of 
electronic  equipment. 

New  transistor  hearing  aids  are  a  good  example  of  the 
substantial  size  reduction  and  operating  economy  that 
can  be  accomplished  by  using  Mallory  Mercury  Bat¬ 
teries  and  tiny  new  Mallory  Capacitors. 

if  you  are  designing  equipment  around  transistor  cir¬ 
cuits,  our  engineers  will  be  glad  to  work  with  you  in 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 

u  p 

El«<trein«chani<al  —  Rsiitfort  •  Switch**  •  Television  Tuners  •  Vibrators 
Electrochemical  — Capacitors  •  Rectifiers  •  Mercury  lotteries 
Metallurgical— Contacts  •Special  Metois  and  Ceramics  •Welding  Materials 
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P.  R.  MALLORY  &  CO.  INC.,  BATTERY  DIVISION,  NORTH  TARRYTOWN,  N.Y. 


selecting  a  power  supply  to  meet  your  requirements. 
Multi-cell  packs  and  stacks  are  available  for  applica¬ 
tions  requiring  greater  capacity  or  higher  voltages  than 
provided  by  a  single  cell.  Various  combinations  can  be 
built  fur  virtually  any  capacity  or  space  requirement. 
Write  us  today  for  more  information. 

Use  Mallory  Mercury  Batteries 
for  applications  where : 

•  Constant  voltage  or  current  is  required 

•  Size  and  weight  are  important 

•  Ix>ng  storage  periods  are  involved 

•  Battery  leakage  cannot  be  tolerated 

•  Wide  temperature  and  pressure  ranges 
are  encountered 

•  Severe  impact  and  shock  are  expected 
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ELECTRONS  AT  WORK 
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Demonstration  Equipment  for  Electronic  Courses 


Ever  increasing  complexity  of 
military  electronic  equipment 
places  a  burden  on  military  per¬ 
sonnel  charged  with  operating 
and  maintaining  the  gear.  With 
training  time  and  personnel  both  at 
a  premium,  much  of  the  work  at 
the  Navy’s  Special  Devices  Cen¬ 
ter,  Sands  Point,  N.  Y.  concerns 
design  of  demonstration  devices, 
technical  training  aids  and  full- 
scale  working  models  of  opera¬ 
tional  electronic  equipment 


One  piece  of  equipment  used  for 
classroom  demonstration,  has  com¬ 
ponents  mounted  on  boards  that 
show  the  circuit  schematically. 
One  such  board  is  shown  in  the 
photograph.  Nine  basic  circuits 
are  available.  These  circuits  are: 

(1)  simple  a-c  circuits  that  can  be 
arranged  to  demonstrate  series 
and  parallel  resonance,  differentia¬ 
tion,  integration,  and  phase  shift; 

(2)  diode  characteristics  and  di¬ 
ode  circuits  such  as  shunt  and 


FIG.  1 — CloMroem  dmaonairafloa  boaid  allows  ntaw  dlfforont  dreuits  lo  bo  doss- 
oastrotod  to  a  largo  group.  Proloetton  oocSloscopo  at  right  mokos  it  possiblo  to 
show  what  Is  happoaiag  at  various  points  la  tho  circuit 


Page 


Production  Techniques. . 

.  .260 

New  Products  . 

.312 

Plants  and  People . 

.  .384 

New  Books  . 

..410 

Backtalk  ...: . 

.  .420 

series  limiters;  (3)  triode  char¬ 
acteristics;  (4)  full  and  half-wave 
rectifiers  with  various  filter  com¬ 
binations;  (5)  cathode-coupled 
multivibrators  both  free-running 
and  driven;  (6)  shock-excited  os¬ 
cillator;  (7)  hard-tube,  nonrecur¬ 
rent  sweep  generator;  (8)  block¬ 
ing  oscillator;  and  (9)  cascade 
amplifiers  with  various  coupling 
arrangements.  The  last  board  can 
also  be  used  to  show  pentode  and 
tetrode  static  characteristics. 

Two  variable  B-f  supplies  de¬ 
liver  0  to  350  volts  to  the  circuits. 
A  variable  C-supply  delivers  —50 
to  -1-50  volts  while  the  alternating 
filament  voltage  is  adjustable 
from  0  to  13  volts. 

Sine-wave,  square-wave,  posi¬ 
tive  or  negative  pulse  and  saw¬ 
tooth  inputs  may  be  applied  to  the 
demonstration  circuits.  The  sine 
wave  can  be  varied  in  frequency 
from  20  cps  to  150  kc;  rms  value 
is  10  volts.  The  square  wave  re¬ 
tains  its  shape  up  to  4,000  cps 
while  the  sawtooth  seems  linear  to 
between  6,000  and  7,000  cps. 

An  electronic  switch  permits 
display  of  waveshapes  at  various 
points  in  the  circuit  both  on  the 
built-in  oscilloscope  and  on  the 
projection  oscilloscope.  A  vacuum- 
tube  voltmeter  may  be  switched 
to  show  voltage  and  currents 
throughout  the  circuit  under 
study.  Meter  readings  can  be  pro¬ 
jected  on  a  screen  by  the  projector 
shown  in  the  photograph. 

Another  training  device  devel- 
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TEST 


ANALYZE 

EVALUATE 


Telemetering  Performance 
Quickly  and  Accurately 


SIGNAL  GENERATOR 

Type  202- D 

Frequency  Range  175-250  me. 


With  the  type  202-D  Signal  Generator,  you  can 
quickly  and  accurately  test,  analyze  and  evaluate  the 
performance  of  telemetering  receivers  and  associated 
equipment.  Note  that  the  frequency  coverage  of  the 
instrument  is  provided  in  a  single  range  between 
175-250  me. 

SPBCIFICATIONS: 

RF  RANGE:  17S-2S0  magocyclas  in  on*  rang*,  occurato  to  O.S%. 

Main  frtquancy  dial  alto  calibrolod  in  24  oquol  divitions  for 
wt«  with  varninr  fraguancy  dial. 

VERNIER  FREQUENCY  DIAL:  Thit  dial  it  divided  into  approxi¬ 
mately  too  equal  tcale  divitiont  and  it  coupled  to  Hie  main 
frequency  dial  by  a  24:1  gear  train.  The  approximate  frequency 
change  per  vernier  divition  it  35  kc. 

FREQUENCY  MODULATION  (DEVIATION):  The  FM  devioHon  it 
cenHnuoutly  variable  from  xero  to  240  kc.  The  moduloNon 
meter  it  calibrtrted  in  three  FM  ranget  (1)  0-24  kc.,  (2)  O-tO  kc., 
and  (3)  0-240  kc.  devioHon. 


AMPLITUDE  MODULATION:  UHlixing  Hi*  internal  audio  otcillotor 
amplitude  medulation  may  be  obtained  over  the  rang*  of 
0-50%  with  meter  calibration  points  of  30%  and  50%.  By 
meant  of  on  external  audio  otcillotor  the  RF  carrier  may  be 
ampIHud*  modulated  te  tubttanHally  100%.  A  front  panel 
jack  it  provided  which  permits  direct  connecHon  of  on  external 
modulating  voltage  source  to  the  final  stag*  for  pult*  and 
tquor*  wave  moduloKon.  Under  that*  condIHont  Hi*  rite  Hm* 
of  the  modulated  carrier  It  lets  than  0.25  micratecandt  and 
the  decoy  time  lets  than  O.B  micratecandt. 

MODULATION  CONTROLS:  Separate  potenHometart  are  provided 
for  conHnuout  control  of  FM  and  AM  levelt. 

MODULATING  OSCILLATOR:  Tho  internal  AF  oscillator  may  be 
twitched  ta  provide  either  frequency  or  amplitude  moduloHen. 
H  may  alto  be  twitched  off.  Eight  flxed  frequonciet  botweon 
SO  cyclot  and  IS  kilocyclot  or*  ovoilobl*,  any  on*  of  which 
may  be  selected  by  a  rotary  type  twitch. 

RF  OUTPUT  VOLTAGE:  The  RF  output  voHago  I*  conHnuoutly 
variobl*  over  a  rang*  from  0.1  microvoH  to  0.2  volt*  at  Hi* 
terminals  of  the  output  cable.  The  impedance  of  the  RF  output 
lock,  looking  into  the  Inttrument,  it  53  ohm*  rotitHvo. 

DISTORTION:  FM:  The  overall  FM  distortion  at  75  kc.  it  lost  than 
2%  and  at  240  kc.  lost  than  10%. 

AM:  Tho  dittortian  pretorH  at  the  RF  output  for  30%  ampIHud* 


modulation  it  let*  than  3%  and  for  50%  AM  lot*  than  4.5. 
At  l(X>%  tho  dittortion  It  12%  to  15%  doponding  upon  tho 
moduloHng  frequoncy. 

SPURIOUS  RF  OUTPUT!  All  tpuriout  RF  output  vobogo*  oro  at 
lootl  25  db.  below  the  detlr^  fundamental.  Total  RMS  tpuriout 
FM  from  the  60  eyelet  power  taurc*  I*  dawn  more  than  50  db., 
with  75  kc.  deviation  at  a  refereiK*  level. 

EXTERNAL  MODULATION  REQUIREMENTS: 

Frequency  Modulolian:  The  deviation  tencHivity  it  50  kc.  per 
volt.  For  oxternol  FM  the  input  Impedance  I*  1500  ohms. 
Amplitud*  MeduloHon:  Approximately  45  volt*  nr*  roquired 
for  50%  moduloHan  and  100  volt*  for  100%  moduloHon. 
For  external  AM  the  input  Impedance  it  7500  ohmt. 

Audio  Voltag*  for  External  Utet  There  it  avoilnbl*  at  the  FM 
external  otciNotor  binding  poet*  about  5  voltt  a.c.  maximum 
and  at  the  AM  external  otciHotor  binding  patte,  SO  volt* 
maximum. 

DIMENSIONS  AND  VfEIOHTi  Ouhid*  cabinet  dimentiont:  17" 
high,  13V^"  wMo,  11!^"  deop.  Woight:  35  pound*. 

Pricot  $950.00  F.O.I.  Boonfon,  N.  J. 


r  ■ 

BOONTO^ADIO 

BOONTON  N  J  U  S  A  V 
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sonic  radar  simulator  to  aid  crews 
of  intercontinental  bombers.  To 
provide  a  radarscope  view  of  the 
terrain  an  ultrasonic  transmitter 
bounces  16-mc  pulses  on  a  bas- 
relief  map  immersed  in  water.  The 
return  signals  are  heterodyned  up 
to  3  me  and  used  to  feed  a  stand¬ 
ard  radar  video  device. 


Sorting  Eggs  by  Shell  Color 

Because  New  Englanders  prefer 
brown  eggs  and  denizens  of  New 
York,  Philadelphia  and  Cleveland 
like  them  white,  an  electronic  sorter 
has  been  designed  to  discriminate 
among  six  or  more  shades. 

Two  photocells  make  up  two  arms 
of  a  self-balancing  bridge  with  span¬ 
adjusting  resistors  and  a  balancing 


J«t  pilots  la  olsrt  hangar  rsady  room  rscsivs  hourly  laiormatlon 
from  control  point  via  cloBO<l<lrcuit  tolo^ion.  saving  hall  hour 
ovsr  old  msthod.  Syslom  con  bs  sxpandsd  ovsr  wlds  aroa  lot 
othsr  iastmetions 


Air  Fores  Vldso  Production  Squodron  rscsntly  providsd  squipmsnt 
for  a  15-day  tost  of  tIsuoI  brisling  for  pilots.  Camsra  ^ovs  is 
traiasd  on  map  whils  forscastsr  sxplaias  mstsorologlcal  dsTslop- 
msnts 
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VIDEO  WEATHER  BRIEFING  SPEEDS  AIR  FORCE 


rheostat  forming  the  other  two 
arms,  as  shown  in  Fig.  1.  The  am¬ 
plifier  detects  any  unbalance  in  the 
bridge  and  amplifies  this  voltage 
differential  to  drive  a  synchro  motor 
until  a  new  balance  is  obtained. 

When  differences  of  shell  color 
cause  a  change  in  the  ratio  of  the 
light  received  by  the  two  photocells, 
the  motor  assumes  a  new  position. 


FIG.  1 — Sbsll-color  dstsrminator  utilisss 
light  rsflsctsd  from  sgg  shsll  through 
rsd  and  blus  filtsrs  to  photoesUs 

For  this  reason,  the  cam  angle  be¬ 
comes  an  indication  of  color.  Auxil¬ 
iary  mechanical  devices  can  be 
arranged  to  load  the  eggs  into  the 
machine  and  distribute  them  into 
proper  bins.  For  example,  the  hold¬ 


ing  switch  can  be  used  to  loik 
the  motor  in  place  while  the  color 
information  is  transferred  to  the 
loading  mechanism. 

In  the  A  position,  the  range 
switch  accommodates  eggs  of  all 
colors.  In  the  B  and  W  positions, 
eggs  from  light  to  dark  brown  and 
those  from  white  to  light  brown, 
respectively,  are  graded. 

The  circuit  was  developed  by  the 
U.  S.  Department  of  Agriculture 
at  Beltsville,  Md.,  but  no  complete 
machinery  is  available  for  purchase 
there. 

Magnesium  Waveguide 
Characteristics 

Replacement  of  conventional  wave¬ 
guides,  particularly  in  aircraft,  by 
those  of  lighter  weight,  may  be  pos¬ 
sible  according  to  the  Air  Force. 

Magnesium  waveguides  can  be 
produced  in  substantially  all  the 
sizes  and  shapes  in  which  brass  and 
aluminum  guides  are  made.  Their 
use  makes  possible  a  weight  reduc¬ 
tion  of  about  80  percent  over  brass 
waveguides.  There  is  a  35-percent 
weight  saving  over  those  fabricated 
from  aluminum.  Development  work 
now  going  on  may  effect  a  further 


Detlgn  d«talU  on  sboft  unitf  ire  lubject  to  chanfi  wltlMNit  notki. 
Ccrttfled  drawingi  aviilibU  ui>on  rc(|ue«l. 
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•i.e.  INDEPENDENT  LINEARITY.  The  above  linearity  tolerances  are  based  on  the  fol¬ 
lowing  definition  recently  proposed  to  clarify  and  standardize  nomenclature  related  to 
precision  variable  resistors.  . . .  “Independent  linearity  it  the  maximum  deviation  in  per¬ 
cent  of  the  total  electrical  output  of  the  actual  electrical  output  at  any  point  from  the 

best  straight  line  drawn 
through  the  output 
versus  rotation  curve. 
(This  line  shall  be 
measured  through  the 
extent  of  the  effective 
electrical  angle.)  The 
slope  and  position  of 
the  straight  line  from 
which  the  linearity  de¬ 
viations  are  measured 
must  be  so  adjusted  at 
to  minimize  these  de¬ 
viations.” 


fiOilt-UffVPttf  i*  I*  SMiyIy — in  volume'  wuhi-twra  balieol 
potennameSert  with  apeciM  feoTuras  >o  mee*  your  perficulor 
needs  . . .  tpedol  Shorn,  latro  Spat  WaMed  Taps  of  any  paai- 
liaa,  Oongt^  Ateemhlies  (except  AJ),  Special  Temperature  Ca- 
eWclents,  etc.  Send  ua  year  re^rsmentsl 

Sor  comploto  slotoila  contoct 
yotcr  Roorby  Holipot  roproaoRt* 
.  X  Rtivo.  Or  wrifo  diroct. 
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Model  AN  Heiipot 


With  th«  developmAnt  of  tho  original  HELIPOT— 
the  first  multi-turn  potentiometer— an  entirely  new  principle  of 
potentiometer  design  was  introduced  to  the  electronic  industry, 
it  made  possible  variable  resistors  combining  high  resolution  and 
high  precision  in  panel  space  no  greater  than  that  required  for 
conventional  single-turn  potentiometers. 

ThP  Hplinnt  resolution  and  precision  settings  require  a  long  slide 

z  ncil|JUl  wire.  But  by  coiling  a  resistance  element  into  a  helix,  it 
Principle ...  is  possible  to  gain  desired  resolution  and  precision  without 
wasting  panel  space.  This  principle  is  applied  in  various  Heiipot  models 
with  slide  wires  ranging  from  3  to  40  helical  turns. 

Advantages  are  immediately  apparent.  In  the  case  of  the  widely-used 
10-turn  Model  A  Heiipot,  for  example,  a  45"  long  slide  wire— coiled 
into  ten  helical  turns— is  fitted  into  a  case  144"  in  diameter,  and  2"  in 
length.  Another  advantage  of  the  1 0-turn  pot  is  that,  when  equipped  with 
a  tums-indicating  RA  Precision  Duodial,  slider  position  can  be  read 
directly  as  a  decimal,  or  percentage,  of  total  coil  length  traversed. 


10  TURN  HELIPOT  MOOEIS-CONDENSED  SPECIFICATIONS 


•n  ultra-preciiion  verakm  of  the 
batic  10-turn  Heiipot.  Produced 
In  volume  to  extremely  clofc 
electrical  and  mechanical  toler- 
ancei.  this  unit  features  preci¬ 
sion  ball  bearings  (Class  3). 
servo  mounting  lid,  plus  linear¬ 
ity  tolerance  as  close  as  ±0.023% 
as  low  as  3K.  A  3-turn  unit 
(Model  CN)  is  also  available. 

Models  AS  and  CS  are  particularly  recommended  for  precis* 
servo-mechanism  applications  and  represent  th*  most  ad¬ 
vanced  design  and  highest  quality  available  today  In  the  field 
of  precision  potentiometers.  • 
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Resistance  Range 


10  ohms  to  I  100  ohms  to  I  100  ohms  to 
300,000  ohms  |  230,003  ohms  I  30,000  ohms 


31  M— -r 


THIVAO  •‘KNC'til 

fwra  1  rasiAt  i  »  ■ 


OCC^  SCOUALLT  * 
mhClO  MOUHTMM  HOLCt 


*Lintarity  Tolerance: 
Standard 
Best 


Power  ratinf  40  C 


Mechanical  Rotation 


tlectncal  Rotation 


Startinc  Torque 


Runninf  Torque 


±0.5%  ±0.5% 

±0.05%  ±0.025% 

(IK  ohms  (5K  ohms 

and  above)  and  above) 


Model  AJ  Heiipot 

a  10-turn  miniature  Heiipot  only 
34”  in  diameter,  weight  I  oz.,  has 
slide  wire  IS'  long.  Alto  avail- 
able  with  servo  mounting  ( Model 
AJS)  and  servo  mounting  with 
^  ball  bearings  (Model  AJSP), 
Linearities  at  close  at  ±0.1% 
as  low  as  3K. 

Designed  for  long  life  under  severe  operating  corutlllons,  th* 
AJ  Series  is  widely  used  where  small  size  and  weight  or*  vital. 

i-awr-i 


reduction  to  about  50  or  55  percent 
the  weight  of  aluminum  guides. 

Attenuation  in  magnesium  guides 
is  about  20  percent  higher  than  in 
brass,  but  this  figure  can  be  im¬ 
proved  by  silver  plating.  Although 
it  is  difficult  to  plate  magnesium 
with  a  nobler  metal,  preplating  tech¬ 
niques  have  made  it  possible  to 
silver-plate  sections  two  feet  long. 

Magnesium  is  silver  white  in 
color  and  has  a  s])ecific  gravity  of 
1.74.  In  its  pure  state  it  weighs 
108.6  pounds  per  cubic  foot.  By 
alloying  zinc,  aluminum  and  mag- 
ganese  with  magnesium,  a  combined 
strength-weight  ratio  is  obtained 
that  is  the  highest  and  lightest  ratio 
available  from  any  common  metals. 

Dust  and  filings  ignite  easily  and 
attachment  of  flanges  by  welding  re¬ 
quires  special  techniques. 

The  full  report,  PB  107,675,  may 
be  obtained  in  photostat  or  micro¬ 
film  from  the  Library  of  Congress. 

German  Brewers  Use 
Ultrasonics  , 

Savings  up  to  40  peecent  in  hops 
is  claimed  by  a  96-year-old  brewery 
at  Weissenthurm,  near  Koblenz, 
Germany,  through  the  use  of  ultra¬ 
sonic  vibrations  at  one  stage  of 
their  operations. 

Water  and  malt  are  cooked  at 
75  C  four  to  six  hours.  The  mixture 
is  drawn  off,  clarified  and  hops  are 
added.  The  resultant  mixture  is 


Hand  Transmitter 
Eliminates  Mike  Cable 


This  2S-mUUwatt  i-m  transmlltar  wai  d»> 
il«n*d  by  Motorola  oaginoora  to  ox- 
tond  tho  ronqo  ol  Iho  aikrophono  UMd 
with  a  loudxpoakor  ■yttom  In  railroad 
yards.  It  oporotoa  in  Iho  152-to.l74  me 
bond,  producoo  a  IS-kc  doTiatlon  and 
mooauroo  approximatoly  2X3X7 
Inchoo 


Browor  lowors  coppor-ahoatbod  ultrasonic  tronsducor  bilo  boor  Tat  whllo  assistant 
proporos  to  switch  on  1-mc  qonorator 


boiled  an  additional  two  hours.  Dur¬ 
ing  this  time,  the  ultrasonic  trans¬ 
ducer  is  lowered  into  the  vat  and 
some  300  watts  of  1-mc  power  ap¬ 
plied.  It  is  believed  that  the  bitter 
substances  from  the  hops  are  more 


effectively  extracted  by  this  means. 

The  equipment  is  essentially  a 
1-mc  crystal  oscillator  followed  by  a 
buffer  and  a  final  amplifier.  The 
transducer  employs  six  quartz- 
crystal  capsules. 


PERTINENt  PATENTS 


An  unusual  application  of  elec¬ 
tronic  techniques  is  involved  in 
patent  2,617,852  for  an  “Electrical 
Well  Logging  System”  issued  to 

H.  C.  Waters  and  assigned  to  Per¬ 
forating  Guns  Atlas  Corp.,  of  Hous¬ 
ton,  Texas. 

In  the  electrical  logging  of  oil 
wells,  resistivity  values  and  the 
natural  d-c  potential  of  the  earth 
formations  in  an  oil  borehole  are 
made  at  various  penetrations  and 
between  and  across  the  varying 
formations  traversed  by  the  bore¬ 
hole. 

This  invention  provides  a  method 
and  apparatus  as  illustrated  in  Fig. 

I,  fer  obtaining  and  indicating  the 
resistivity  values  and/or  potential 
from  a  combination  of  three  points 
or  two  different  distances  and  any 
one  point  in  the  borehole.  For  ex¬ 
ample,  electrical  resistivity  at  two 
different  distances  of  penetration 
may  be  measured  and  are  trans¬ 
mitted  to  the  surface  in  the  form  of 
slowly  varying  direct-current  values 
simultaneously  with  natural  d-c 
potential  of  the  earth  as  it  exists 


FIG.  I — Wall-loqqing  lystem  umx  com¬ 
bination  of  a-c  and  ground  potential 


between  a  moving  electrode  in  the 
borehole  and  a  fixed  reference  elec¬ 
trode  at  the  surface. 

Resistivity  measurements  are 
made  by  generating  a  400-cycle  field 
into  the  earth  between  a  pair  of 
terminals  near  the  bottom  of  the 
borehole.  Probe  electrode  pairs  se¬ 
lectively  pick  up  the  a-c  field  at 
various  levels  in  the  borehole.  Na¬ 
tural  d-c  potential  is  picked  up  at 
one  probe  terminal  capacitively  iso- 
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lONO  KFI 


Lm  Cato*  Type  354  Triodc 
with  tantalum  anode.  Plate 
diftipatJon  it  75  watta. 


WHITE 


Addition  of  Sintercote  anode 
raitea  rating  to  135  watta.  Op> 
erating  life  nM>re  than  doubtea. 


LOS  GATOS 


ANOTHER  PLUS  for  the  traditional  nine-plus  lives  of 
Los  Gatos  electron  tubes.  Development  by  Lewis  and 
Kaufman  engineers  of  the  exclusive  new  Sintercote  black- 
body  anode  surface  gives  you  tubes  with  much  more 
than  twice  their  former  service  lives. 


SINTERCOTE  consists  of  finely-divided  particles  having 
a  high  spectral  emissivity— several  times  that  of  a  bright 
surface.  Result:  Increased  plate  dissipation.  In  addition, 
Sintercote  is  a  strong  getter  which  keeps  Los  Gatos  tubes 
hard  throughout  their  lives;  protects  cathodes  against  ion 
bombardment.  Result :  Increased  life. 


Get  further  details  from  your  regional  Los  Gatos  field - 
engineering  representative,  or  write: 


LtUIIS  anti  KflyfmflIl.Llti. 

LOS  GATOS  1  CALIFORNIA 


/ 


/ 
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Quality  Engineered 
for  lasting 
Performance . . . 


Durability  and  good  performance  are  qualities 
that  begin  with  and  are  largely  dependant  on  good 
enginearing.  Amphenol’s  entire  engineering  staff 
is  dedicated  to  the  goal  of  unsurpassable  quality. 
To  accomplish  this  goal,  Amphenol  has  gathered 
a  staff  of  engineers  whose  combined  experience 
covers  every  phase  of  electrical  and  electronic  ap¬ 
plications.  This  vast  background  is  continuously 
being  extended  by  an  unceasing  program  of  re¬ 
search  and  development. 

Amphenol’s  methods  and  production  engineers 
further  this  devotion  to  quality  by  insisting  that 
production  methods  and  machines  accurately  pro¬ 
duce  finished  products  that  match  the  quality  of 
the  original  design. 


AMERICAN  PHENOLIC  CORPORATION 
Chicago  50,  illinois 
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lated  from  the  a-c  line  and  filtered 
to  remove  the  a-c  component.  The 
a-c  picked  up  in  the  probe  elec- 
trode.s  is  amplified  and  rectified. 
The  resultant  d-c  component  is  car¬ 
ried  to  the  surface  where  galva¬ 
nometers  (possibly  recording  in¬ 
struments)  indicate  the  potentials 
derived.  Probe  terminals  are  se¬ 
lected  by  a  step  relay  controlled 
from  the  surface  by  pushbuttons. 

The  potentials  indicated  on  the 
galvanometers  show  the  resistivity 
between  points  separated  by  some 
predetermined  distance  in  the  bore¬ 
hole  contacted  by  the  electrodes. 
Natural  d-c  potential  on  resistivity 
potential  is  carried  to  one  of  the 
galvanometers  upon  appropriate 
setting  of  selector  switches. 

No  details  are  provided  in  the 
patent  description  as  to  what  spe¬ 
cific  use  is  made  of  the  information 
collected  through  the  application  of 
the  equipment  of  this  invention  be¬ 
yond  that  substantially  disclosed 
above. 

In  patent  2,617,926  issued  to  the 
late  Louis  Cohen,  entitled  “Interfer¬ 
ence  Reducing  Radio  Receiving  Sys¬ 
tem”,  many  variations  of  a  principle 
to  be  employed  for  radio  interfer- 
:  ence  reduction  are  shown  applied  to 
I  antenna  coils  of  radio  receivers. 

The  simplest  embodiment  of  the 
invention  is  shown  in  Fig.  2A.  An 
antenna  coil  is  so  constructed  in 
conjunction  with  a  metal  plate  that 
the  metal  plate  is  adjustable  and 
may  be  brought  closer  to  or  further 
from  the  coil  to  vary  its  effective 
electrical  length  by  varying  the  dis¬ 
tributed  capacitance.  A  second  an¬ 
tenna  coupled  to  the  metal  plate 
collects  energy  just  as  the  regular 
antenna.  The  degree  of  transfer  of 
the  energy  from  the  second  antenna 


FIQ.  2 — Two  mothoda  of  coopUng  op- 
poalag  latorloroaco  lignola 
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FIG.  3 — Intaricrwic*  •llmiBotor  coupUd 
to  Tocoivot  input 

is  varied  by  the  position  of  the  , 
metal  plate  with  respect  to  the  coil. 

In  Fig.  2B  is  shown  how  the  tech¬ 
nique  of  the  invention  is  applied  to 
employ  only  one  antenna  through 
the  use  of  a  split  stator  capacitor. 

Figure  3  illustrates  a  further  re¬ 
finement  of  the  technique  of  this 
invention  with  its  connection  to  the 
radio  receiver  input  transformer. 
Adjustable  metal  strips  capacitively 
couple  the  interference  reducing 
coil  and  plate  arrangement  to  the 
antenna  and  the  primary  and  sec¬ 
ondary  of  the  antenna  input  trans¬ 
former  of  the  radio  receiver. 

In  accordance  with  this  invention 
the  inventor  shows  that  the  phase 
and  amplitude  relationships  of  an 
electrical  disturbance  which  sets  up 
oscillatory  currents  in  a  wave  con¬ 
ductor  and  associated  circuits  may 
be  represented  by  the  formula. 

I  =  E  if) 

where  E  is  the  applied  voltage  and 
'i'  (/)  is  a  function  of  the  frequency 
determined  by  the  circuit  param¬ 
eters.  If  the  energy  is  applied  to 
the  circuit  components  in  such  a 
relationship  that  a  current  E^  (/) 
is  generated  of  equal  amplitude  and 
opposite  polarity  to  a  current 
Ei  i,  (/)  produced  by  applying  the 
disturbance  to  some  point  on  the 


ELECTRONIC 

COMPONENTS 

BY  AMPHENOL 


The  over  9,000  cataloged  items  manufactured 
bv  Amphenol  are  meant  to  answer  every  type 
oi  application  problem.  If  your  problem  is  so 
new  or  unusual  that  none  of  the  general  types 
listed  below  meet  your  requirements,  then 
consult  with  Amphenol’s  engineers  for  the  spe¬ 
cial  component  you  need. 


lACK  I  PANEL  TYPE 
CONNECTORS 
AN  TYPE  CONNECTORS 
RE  TYPE  CONNECTORS 
AUDIO  CONNECTORS 
POWER  PLUGS 
ILUE  RIIION  CONNEaORS 
INDUSTRIAL  SOCKETS 
MINIATURE  SOCKETS 
TUIE  SOCKETS  I 
RADIO  COMPONENTS 
MICROPHONE  CONNEaORS 
R6  COAXIAL  CARLES,  Kl!Z9||| 

HFLON  I  POLYETHYLENE 
CARLE  t  WIRE 
PUSTICS-EHRUDEO 
t  INJECTION  MOLDED 

Write  today  jor  your  copy  of  General  Catalog  B~2 
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FIG.  4 — Spiral  traveling-ware  tube  ele¬ 
ments 
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Actual  sizes 


conductor,  then  the  resultant  trans¬ 
mission  of  the  disturbance  is  zero 
(/)  -E,i,E  (/)  =  0 

It  is  known  that  traveling-wave 
tubes  as  conventionally  constructed 
are  elongated  structures  in  order  to 
accommodate  the  various  tube  com¬ 
ponents  incorporated  within  the 
traveling  wave  tube  envelope.  In 
patent  2,617,961  granted  to  Lothar 
Brueck  of  Paris  and  assigned  to 
Compagnie  General  de  T.S.F.  of 
F'rance,  a  structure  for  traveling- 
wave  tubes  is  disclosed  that  pro¬ 
poses  to  reduce  the  length  require¬ 
ments  thereof,  among  other  ad¬ 
vantages. 

The  Brueck  invention  is  shown  in 
Fig.  4,  5,  and  6.  Figure  4  shows 
plane  spirals  in  elevation  and  plan 
views  as  employed  in  the  traveling 
:  wave  tube  of  this  invention.  Figure 
I  5  indicates  the  radial  electric  field 
that  exists  between  successive  turns 
:  of  the  spiral.  Figure  6  is  a  cut¬ 
away  view  of  the  structure  of  a 
traveling-wave  tube  incorporating 
the  plane  spiral  of  the  invention  in 
the  form  of  a  spiral  waveguide. 

The  inventor  claims  that  in  con¬ 
ventional  traveling-wave  tubes,  be¬ 
cause  of  the  small  pitch  of  the  helix 
along  which  the  traveling  wave  is 
propagated,  short-wave  amplifica¬ 
tion  cannot  be  obtained  at  will. 
When  the  diameter  of  the  helix  is 
smaller  than  a  quarter  wavelength 
the  field  within  the  helix  becomes 
too  weak,  because  the  field  lines  pro¬ 
duced  along  the  axis  of  the  helix  by 
the  various  parts  of  one  single  turn 
are  in  opposition,  and  are  partially 
destroyed. 

In  Fig.  4,  the  input  channel  may 
be  a  coaxial  cable.  The  inner  con¬ 
ductor  C,  may  be  one  of  the  spirals 
(S,).  Outer  conductor  iJ,  is  con¬ 
nected  to  the  envelope.  The  output 
channel  is  a  second  coaxial  cable 
connected  to  the  two  spirals  and  the 
outer  conductor  is  also  connected 


Wont  mor*  iRfoniwtlMi?  Un  post  card  m  loct  papt. 


FIG.  5 — Radial  elactric  fiald  batwaan 
■uccatcira  turns  oi  sama  spiral 
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22300 

Hermetically  Sealed  Relays 


The  R-B-M  22300  hermetically  sealed  telephone  type  relay  is  the 
electrical  and  mechanical  equivalent  of  AN  3304-1,  except  for 
smaller  size  and  mounting  dimensions. 


An  improved  armature  design,  plus  high  temperature  molded 
nylon  coil  bobbin,  provides  greatly  improved  magnetic  efficiency 
and  enables  R-B-M  to  reduce  the  overall  size  of  the  relay.  The 
R-B-M  22300  design  still  retains  palladium 
cross-bar  contacts  identical  to  those  used  in 
the  larger  size.  | 

Maximum  contacts— 6  Form  A  and  4  Form  ^  ^ 

C-3  ampere  28  Volts.  D.  C.  coil  construction 
only.  Maximum  coil  resistance  5000  ohms, 

Minimum  power  .75  watts.  Also  available  in 

AN  3304  can  for  dynamotor  or  low  capacitance  — ^ 


Write  Dept,  t-4  ter  ASR  lulletin 


DIVISION 
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TUNG-SOL  ELECTRIC  INC. 
N«w«fc  4,  N.  J. 
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BALLANTINE 


STILL  THE  FINEST  IN  ELECTRONIC  VOLTMETERS 


•  Measures  1  millivolt  to  100  volts  over  a  frequency  ran^  from  10  to  150,000 
cycles  on  a  single  logarithmic  scale  by  means  of  a  five  decade  range  selector 
switch. 

•  Accuracy:  2%  at  any  point  on  the  scale  over  the  ENTIRE  RANGE. 

•  Input  Impedance:  megohm  shunted  by  30  mmfds. 

•  Generous  use  of  negative  feedback  assures  customary  Ballantine  stability. 

•  Output  jack  and  output  control  permit  voltmeter  to  be  used  as  a  fiat  high  gain 
(70DB)  amplifier. 

•  Available  accessories  permit  range  to  be  extended  up  to  10,000  volts  and  down 
to  20  microvolts. 

•  Available  Precision  Shunt  Resistors  convert  voltmeter  to  microammeter  cov¬ 
ering  range  from  1  to  1000  microamperes. 

F*r  MhUtianal  inf*nii«N»n  en  Hiit  VsHmatw  and  Ballantin*  BoMory  OporofMl 
VaHmoton,  WMo-Band  Valtm«twt,',f  oak  to  Foak  VaHmotort,  Docod*  AmplHlor*, 

Invarlart,  Multiplier*  and  Pracitian  Shunt  Ra*i*tar*,  writ*  tar  cataiag. 

riiLumiimoiuToiuES, 

IPO  FANNY  ROAD,  BOONTON,  NSW  JiRSIY 
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FIG.  B — Soctor  division  by  moons  of 
J  bars  08  axploinad  in  taxi 


to  the  envelope.  Field  coils  Ni  and 
Nt  are  similar  to  loudspeaker  field 
coils  and  provide  a  constant  mag¬ 
netic  field.  The  lines  of  this  field 
follow  the  radial  direction.  Its  pur¬ 
pose  is  to  trap  electrons  within  the 
walls  of  the  waveguide  or  turns  of 
the  spiral.  The  cathode  is  of  the 
tube  indicated  &t  K;  G  is  the  con¬ 
trol  electrode. 

In  Fig.  6  the  waveguide  input  is 
shown  at  A  and  the  output  at  £■;  P 
represents  the  walls  of  the  wave¬ 
guide  spiral  that  is  split  along  the 
line  L. 

Microwave  energy  applied  to  the 
waveguide  input  travels  through 
the  split  waveguide  spiral  while 
electron  beams  move  radially 
through  the  split  from  the  cathode 
that  is  axially  disposed  in  the  spi¬ 
ral.  The  envelope  is  maintained  at 
a  positive  potential  with  respect  to 
the  cathode. 

Bars  at  B  are  maintained  at 
cathode  potential  so  that  radial  elec¬ 
tron  beam  sectors  are  generated  for 
specific  control  of  the  beams.  Vari¬ 
able  potentials  applied  to  the  bars 
would,  in  effect,  modulate  the  elec¬ 
tron  stream  and,  accordingly,  the 
output  of  the  traveling  wave  tube. 

In  the  patent  description,  various 
techniques  are  disclosed  by  which 
the  fields  may  be  directed  and  con¬ 
centrated  within  the  waveguide  spi¬ 
rals  to  effect  differences  in  electron 
speed  within  the  guide  and  the 
phase  relationship  of  the  waves 
propagated  within  the  guide. 

The  inventor  also  claims  that  by 
connecting  reactive  coupling  means 
in  appropriate  places  in  the  circuit 
the  traveling-wave  tube  can  be 
made  into  an  oscillator  at  very  high 
frequencies. 

Patent  2,600,961  on  a  very  simi¬ 
lar  device  that  does  not  show  wave¬ 
guide  structures  was  issued  some 
five  months  earlier  to  one  Diemer, 
and  is  assigned  to  Hartford  Na- 
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Throughout  the  free  world’s 
sky  lanes,  EAD  electrical  devices  ^ 
protect,  control  and  actuate  aircraft  1 
equipment  on  both  commercial  and 
military  planes  of  many  nations. 
Wherever  the  design  requires  small, 

lightweight,  dependable  rotating  " 
electrical  units,  the  aviation  industry  has 
learned  to  rely  on  EAD  for  the  answer. 


Typ«  aSOaH-IC  VARIAILE  FREpUENCY 
ai«w«r.  ns  390/1000 
cyclt,  SO  C.r.M.  at  O'*  S.F.,  tingl*  ghata.  Q 


If  your  problem  in* 
volves  rotating  eiectri* 
cal  equipment,  bring  it 
to  EAD.  Our  com* 
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2*Mclion  lhr«a<i«d 


tional  Bank  and  Trust  Co,  The 
bank  is  the  American  Trustee  for 
the  N.  V.  Philips  Gloeilampenfab- 
riken  of  Eindhoven,  Netherlands. 

The  very  simplicity  of  the  ar¬ 
rangement  of  the  circuit  of  the 
patent  2,617,927  issued  to  the  late 
Louis  Cohen  of  Bethesda,  Md.  for 
an  “Interference  Eliminating  Sys¬ 
tem”  makes  it  particularly  interest¬ 
ing.  The  circuit  is  shown  in  Fig.  7. 

Two  parallel  open  end  antennas 
are  coupled  to  an  antenna  input 
transformer  of  a  radio  receiver. 
Essentially,  one  is  capacitively 
coupled  and  the  other  is  inductively 
coupled  to  the  receiver  input  ampli¬ 
fier  stage.  The  former  connects  to 
the  secondary  and  the  latter  con¬ 
nects  to  the  primary. 


goMroMdi  o»  *" 

pot*ntioni*t«r  Typ«  N 

OiatnrterOnch#*) 

Rating  (watta) 
Toraua,  max.  (ounca 


Max.  Raaolution  (%) 
Mm.  Rasolution  (%) 
Unaarlty  (%) 


tMgla  taction 
standard  mount 


FIG.  7 — Simpla  ayalam  claimad  to  alim- 
Inorta  alotk  and  latarfaranca 


The  inventor  points  out  that 
every  disturbance  voltage  is  char¬ 
acterized  by  its  own  frequency,  gen¬ 
erally  of  a  lower  order  than  the  de¬ 
sired  frequency  received  by  the 
radio  receiver.  When  the  system  of 
the  invention  is  properly  adjusted 
for  minimum  interference,  voltages 
of  interfering  energy  are  of  the 
.same  character  in  both  antennas 
and  equal  in  magnitude  but  op¬ 
posite  in  polarity,  thus,  balancing 
out.  The  desired  signal  voltages 
will  not  balance  out.  A  lengthy 
mathematical  justification  is  incor¬ 
porated  in  the  patent  to  which  the 
reader  is  referred  for  further  study. 

Recent  patent  2,617,854  issued  to 
H.  E.  Van  Valkenburg  for  an  “In¬ 
duced  Voltage  Flaw  Detector”,  de¬ 
scribes  a  technique  for  detecting 
flaws  in  the  surface  of  magnetic 
metals.  The  patent  is  assigned  to 
the  General  Electric  Co. 

The  arrangement  of  apparatus  is 
shown  in  Fig.  8,  Horizontal  sweep 
voltages  are  generated  for  a  cath- 
(Kle-ray  o.scillo8cope  indicating  sys- 


To  solve  your  specific  precision  potentiometer  problem,  send  your 
specs  and  sample  orders  to  Gamewell.  With  over  98  years  of  experience 
in  manufacturing  precision  electrical  products,  Gamewell  can  provide 
the  answer  promptly. 

Linear  and  non-linear  units  are  described  in  the  Gamewell  Precision 
Potentiometer  booklet.  The  booklet  also  contains  a  convenient  glossary 
of  terms  used  in  conjunction  with  precision  potentiometers.  Write  for 
your  copy. 

THE  GAMEWELL  COMPANY 

Nowton  Nil*  44,  M«**«(li«*«tt* 


ManwEoctwrtr*  of  prttition  •l•<tricaI  tqwpmtmt  tine*  1455 
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ILif^  TRANSFORMERS 


.  .  .  ^  3%  regulation 
or  lesb . . .  single,  com¬ 
pact  voltage  source. 


. . .  less  than  3%  hor 
monic  distortion  .  . 
1%  regtilotion. 


.  .  .  •3%  regulation 
.  .  .  inexpensive  .  .  . 
plug-in  type. 


. . .  less  than  3%  har¬ 
monic  distortion  .  .  . 
■  1%  regulation. 
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CLECTRONS  AT  WORK 


(cenRfnucd) 


!  •  SPACE  SAVING 

For  applications  requiring  reliable  voltage  regulation  in  low  current 
circuits  .  .  .  Consider  the  advantages  of  a  single  tube  to  perform  one 
of  these  vitol  functions: 


FIG.  8 — Inducvd-Toltaq*  ilow  (!*l«ctor 


tern  by  the  action  of  a  motor-driven 
slider  and  crank-link  mechanism 
driving  a  potentiometer  back  and 
forth  across  a  source  of  voltage.  A 
permanent  horseshoe  magnet 
coupled  to  the  slider  crank  link  is 
oscillated  across  the  surface  area  of 
the  magnetic  material  under  exami¬ 
nation.  A  pickup  coil  is  wound 
about  one  leg  of  the  magnet.  The 
pickup  coil  is  coupled  to  an  ampli¬ 
fier.  The  amplifier  output  is  ap¬ 
plied  to  the  vertical  plates  of  the 
oscilloscope. 

The  system  operates  similarly  to 
the  sweep  analysis  of  a  radio  or 
audio-frequency  spectrum.  Hori¬ 
zontal  sweep  voltages  are  syn¬ 
chronized  with  the  scanning  of  the 
metal  under  analysis.  During  the 
sweep  as  the  magnet  oscillates  over 
the  surface  of  the  metal,  which  is 
moved  at  a  slow  uniform  rate  be¬ 
neath  the  magnet,  any  discontinuity 
in  the  granular  structure  of  the 
metal  or  any  mechanical  flaws  or 
cracks  will  result  in  a  difference  in 
the  magnetic  flux  induced  within 
the  metal  by  the  magnet.  The  flux 
changes  induce  a  voltage  in  the 
pickup  coil.  The  variable  voltage 
resulting  therefrom  is  amplified  and 
displayed  on  the  scope.  Fig.  9A, 
9B  and  9C  show,  respectively,  the 
waveform  produced  by  a  crack  in 
a  homogenous  portion  of  the  metal, 
a  crack  in  a  welded  portion  and  an 
unbroken,  welded  portion  of  metal 
under  test. 

A  variation  of  the  system  is 
shown  in  Fig.  10.  Here,  a  high- 


Voltogt  regulation  of  powtr  tupplloi. 

Vellogo  roforonco  for  control  of  higher  current*. 

Voltage  limiting  to  prevent  circuit  overloading. 

Voltage  adjuttment  for  flne  control  of  precision  power  supplies. 
Yfritt  for  additional  spoeificationt. 


Maximum  Current  800  pa 

Regulation 

200-800  ua  is  3.0% 


Maximum  Current  1 00  pa 

Regulation 

5-55  pa  is  1.5% 


HIGH  VOLTAGE 
REGULATORS 

400  to  3500 
Volts 


Maximum  Current  250pa 

Regulation 

5-55  pa  is  1.5% 


Maximum  Current  100  pa 
Regulation 
1 0-60  ua  is  1 .5  */e 


Maximum  Current  55  pa 

Regulation 

5-55  pa  is  3% 


I  DISTRIBUTORS 

to  visit  our  I  Chicago 

s  41 03  and  |  Gifford-Brown,  Des  Moines 

srt  the  1953  *  Harrison  Equipment  Co.,  Houston 

show  Now  I  Radio  Shack  Corp.,  Boston 

*  I  Terminal  Radio  Corp.,  New  York  City 

■  W  and  W  Distributing  Co.,  Memphis 

j  WEST  COAST  REPRESENTATIVE 

■  Carlton  Engineering  Co.,  Los  Angeles 

SimR  COMOONINTt  MAKI  RintR  INSTRUMINTS 
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FIG.  9 — Typical  pattonu  for  (A) 
crackod.  (B)  crackod  and  woldod.  (C) 
woldod  motal 


ELECTION  ICS 


Tarkrfto  TaWag  ia  tarafraaatf, 

mlf^rW  WvV^WV* 


TORKRITE  Clevelite  EE  Internally  Threaded  and  Embossed  Tubing 

ELIMINATES  TORQUE  AND  STRIPPING  PROBLEMS 


A  *  * 


A  ftw  of  many 
ADVANTAGES: 

TORKRITE'S  re-cycling  ability  is 
unmatched. 

After  a  maximum  diameter  core 
has  been  re-cycled  in  a  given  form 
a  reasonable  number  of  times,  a 
minimum  diameter  core  can  be 
inserted  and  measured  at  1“  oz. 
approximately. 

TORKRITE  has  no  hole  nor  perfo¬ 
rations  through  the  tube  wall.  This 
eliminates  possibility  of  cement 
leakage  locking  the  cores. 

TORKRITE  allows  use  of  lower 
torque  as  it  is  completely  inde¬ 
pendent  of  stripping  pressure. 

With  TORKRITE  torque  does  not 
increase  after  winding,  as  the 
heavier  wall  will  not  tend  to  col¬ 
lapse  and  bind  the  core. 

Available  in  lengths  Va"  to  3Vk" 
to  fit  a  14-28  core. 

★  ★  ★ 


Electronic  engineers  find  that  TORKRITE,  this  newly  de¬ 
signed  and  constructed  Coil  Fornt,  has  definite  advantages 
over  all  other  types  requiring  the  use  of  threaded  cores. 

TORKRITE  is  one  of  the  many  items  of  CLEVELITE  ...  a 
complete  line  of  tubing  for  coil  forms,  collars,  bushings, 
spacers,  tubes  and  other  items. 

CLEVELITE  has  long  been  giving  continuous  satisfaction 
because  of  its  dependable  performance,  uniformity  and 
close  tolerances. 

Consult  our  Research  and  Engineering  Laboratory.  It  is 
at  your  service. 

WHY  PAY  MORE?  FOR  THE  BEST  .  .  .  CALL  CLEVELANDI 


*  Uf.  U.  s.  Nt.  Off. 
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Meet  the  Redheads... 
tops  for  tape  recording 


See  how  the  latest  additions  to  the  Brush  family  of  magnetic 
recording  components  can  improve  your  tape  recorders! 

The  BK>1090  record-reproduce  head  has  the  standard  track 
width  designed  for  dual  track  recording  on  %  inch  tape.  It  pro* 
vides  unusually  high  resolution  and  uniformity  over  an  extended 
frequency  range.  Cast  resin  construction  assures  dimensional 
stability,  minimizes  moisture  absorption,  and  affords  freedom  from 
microphonics.  Its  balanced  magnetic  construction,  precision 
lapped  gap.  Mu-metal  housing,  and  single-hole  mounting  provide 
important  design  advantages. 


The  BK-1110  erase  head  has  the  same  basic  construction  as  the 
companion  record -reproduce  unit.  Its  outstanding  feature  is  its 
efficient  erasing  at  low  power  consumption^ less  than  'h  voltampere. 

Investigate  these  new  "Redheads'*  for  your  magnetic  recording. 
Yoiir  inquiries  will  receive  the  attention  of  capable  engineers.  Write 
Brush  Electronics  Company,  Department  K-8,3405 Perkins  Avenue, 
Cleveland  14.  Ohio. 


BRUSH  ELECTRONICS 

INDUSTRIAL  AND  RESEARCH  INSTRUMENTS 
PIEZOELECTRIC  MATERIALS  •  ACOUSTIC  DEVICES 
MAOHETIC  RECORDINO  EQUIPMENT 
ULTRASONIC  EQUIPMENT 
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TIu  Brush  DsvsUBmtnt  C*. 
Brush  Elseirunia  Cmmpuny 
is  an  cptraft'iic  unit  *f 
CUvits  CarBcTalirn , 


ELECTRONS  AT  WORK  (continued) 


FIG.  10 — Allarnativ*  lachniqua  using 
•Isctronlc  swssp  for  flow  dRtoctlon 


i  frequency  oscillator  excites  a  wind¬ 
ing  about  the  center  leg  of  a 
I  laminated  E-shaped  core  and  in-' 
duces  a  voltage  in  a  second  winding. 

!  The  latter  winding  is  coupled  to  a 
detector  and  amplifier,  the  output 
i  of  which  in  turn  is  applied  to  the 
vertical  plates  of  the  scope.  Hori¬ 
zontal  sweep  is  applied  internally 
to  the  scope. 

So  long  as  the  metal  is  moving 
beneath  the  laminated  E-shaped  in¬ 
duction  coil,  the  coupling  between 
the  oscillator  winding  and  the  pick- 
i  up  winding  is  constant.  Any  vari- 
;  ation  in  the  metal  structure  owing 
to  flaws  in  the  granular  structure, 
or  cracks,  will  result  in  a  difference 
in  the  coupling  and  a  change  in  the 
amplitude  of  the  resultant  signal 
displayed  on  the  scope. 

An  invention  of  Heinz  E.  Kail- 
man  of  New  York,  N.  Y.,  entitled 
I  "Electron  Multiplying  Device"  was 
awarded  patent  2,617,948.  The  in¬ 
ventor  claims  that  the  novel  fea¬ 
tures  of  his  invention  are  applicable 
I  to  all  types  of  electron  multiplier 
devices  whether  photocathode  or 
grid  controlled. 

It  is  well  known  that  there  is  a 
residual  current  (termed  by  the  in¬ 
ventor,  standing  current)  in  the 
conventional  electron  multplier.  The 
amplification  of  the  electron  multi¬ 
plier  applies  as  well  to  the  residual 
direct  current  as  it  does  to  the  mod¬ 
ulation  component.  Since  some  of 
the  input  signals  to  such  a  tube  are 
relatively  weak,  the  ratio  of  the 
signal  level  to  the  residual  d-c  re¬ 
mains  in  the  output.  This  limits 
the  usable  magnification  range  of 
the  electron-multiplier  devices  with¬ 
in  which  the  residual  current  is 
'  manageable. 

I  It  is  the  inventor’s  object  to  make 
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Here’s  a  completely  new 
rotary  exhaust  machine 

for  higher  speeds,  higher  vocuums 


On  a  continuous,  non-indexing  basis,  CVC's  new  rotary  exhaust 
machine  provides  automatic  base  sealing,  tube  exhaust,  and 
final  tip-oflf  at  rates  a/  to  )o%  above  normal.  And  it  prcxluces  a 
pressure  of  i  micron  or  lower  at  each  tube  port  as  compared  with 
the  usual  10  to  100  microns. 

Designed  for  miniature  electronic  tubes,  this  new  machine 
can  be  converted  for  use  on  larger  or  smaller  tubes  if  necessary. 
An  indexing  feature  is  easily  added  if  required  for  such  an  oper¬ 
ation  as  precise  forming. 

To  reduce  down  time  and  maintenance  to  a  minimum,  each 
of  the  16  pumping  units  is  a  readily  removable  package  con¬ 
taining  mechanical  pump,  diffusion  pump,  cycling  valve  and 
tube  port— the  entire  head  can  be  removed  and  replaced  in  a 
matter  of  minutes.  One  electric  motor  operates  all  the  mechanical 
pumps,  another  drives  the  turret. 

A  simpler  version  of  the  machine  is  now  being  employed  to 
pump  vacuum  bottles  and  can  be  adapted  to  other  continuous 
vacuum  pumping  and  sealing  tasks.  , 

To  find  out  more  about  how  this  new  exhaust  machine  can 
speed  tube  production,  reduce  costs  and  improve  tube  quality, 
write  to  Consolidated  Vacuum  Corporation,  Rochester  3, 
N.  Y.  (A  subsidiary  of  Consolidated  Engineering  Corporation, 
Pasadena,  Calif.)  Sales  offices:  Menlo  Park,  Calif.  •  Chicago, 
Ill.  •  Camden,  N.  J.  •  New  York,  N.  Y. 


ConBoUdaimd  Vatuum  Corporation 

'Rochester  3,  N.  Y. 

high  vacuum  rosaarch  and  anginaaring 
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much  greater  magnifications  possi¬ 
ble  in  a  single-stage  electron-multi¬ 
plier  circuit  by  constructing  the 
multiplier  to  include  an  extra  con¬ 
trol  grid,  interposed  either  between 
a  pair  of  dynodes  in  the  electron 
stream,  or  between  the  final  dyncxle 
and  anode,  and  an  external  circuit 
for  coupling  a  modulation  compo¬ 
nent  derived  from  an  early  dynode 
such  as  No.  1  in  Fig.  11  to  the 
control  grid  following  a  subsequent 
dynode  closer  to  the  anode. 

By  this  technique,  the  originally 
low  depth  of  modulation  may  be  in¬ 
creased  by  amounts  approaching 
100  percent. 

The  technique  may  be  termed  re¬ 
modulation  of  the  electron  multi¬ 
plier  and  has  been  described  in  the 
literature:  H.  E.  Kallman,  Remodu- 
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FIG.  11 — Eloctron  multiplying  daric* 
oppIicabU  to  talavUion 


lation  in  Electron  Multiplier  Cas¬ 
cades,  Proc.  IRE  P  282  Feb.  1953. 

An  invention  relating  to  a 
method  for  analyzing  combustible 
gases  has  been  awarded  U.  S. 
Patent  2,617,716.  The  inventor, 
Ralph  E.  Hartline,  of  Tulsa,  Okla¬ 
homa,  has  assigned  the  patent  to 
Stanolind  Oil  and  Gas  Co.,  of  Tulsa. 

In  the  previously  used  combus¬ 
tible  gas  analyzing  systems  one  of 
the  problems  encountered  has  been 
zero  drift  of  the  indicating  appara¬ 
tus  employed  and  also  in  local  heat¬ 
ing  filamentary  sampling  chambers 
result  in  ambient  temperature 
changes  that  upset  the  accuracy  of 
such  instruments. 

Combustible  gas  analysis  is  ac¬ 
complished  by  permitting  a  gas 
.sample  under  analysis  to  pass 
through  a  chamber  containing  a  fil¬ 
ament  that  acts  as  a  load  across  a 
source  of  a-c  potential.  The  heat¬ 
ing  of  this  filament  in  the  g2is 


Parfanaawca  cfcara«farit*kt  for  th* 

RWoyt  Watfrertoff  ofcova  art  as  faffowt: 

•  Conloctt  rotod:  10  Amps. 
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•  0  Aiops.  Molar  load  at  29  VDC. 

•  10  Amps.  RMistIva  at  ns  VAC,  400  cydM. 
Cod  24-20  VDC 
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Litton  is  now  building  a  new  addition  to  its  vacuum 
tube  plant  at  San  Carlos,  California.  This  expansion 
will  approximately  double  tube  development  and 
manufacturing  facilities  and  will  allow  expansion  of 
our  affiliate,  Litton  Engineering  Laboratories,  which 
has  taken  over  the  manufacture  of  glassworking 
lathes  and  other  machine  products.  Like  the  plant 
completed  last  year,  the  new  building  has  been  de¬ 
signed  SF>ecificaily  for  vacuum  tube  manufacture;  it 
has  similar  reinforced  concrete  block  walls  with 
large  glass-block  panels  for  diffused  daytime  illumi¬ 
nation. 

Included  is  complete  environmental  control  of 
temperature,  sound,  light  and  air  for  optimum  man¬ 
ufacturing  conditions. 

Increasing  demand  for  Litton  products  has  brought 
about  this  expansion,  and  we  expect  that  the  added 
capacity  will  provide  greater  volume  and  service  to 
our  friends  in  industry. 


Concurrent  with  plant  ex¬ 
pansion  is  a  marked  increase 
in  the  variety  of  pulse  and 
CW  magnetrons  for  radar, 
beacon  and  countermeasure 
equipment.  It  is  quite  pos¬ 
sible  that  Litton  Industries 
now  has  in  production  or  de¬ 
velopment  the  specific  tube 
to  meet  your  needs. 


Application  of  Litton  design 
and  processing  criteria  to  all 
our  tube  types  permits  man¬ 
ufacture  of  tubes  that  re¬ 
quire  no  aging  racks  in  the 
plant  or  in  the  field  and  have 
long  shelf  life  with  snap-on 
operation  to  full  rated  pow¬ 
er  output  immediately  after 
completion  of  the  cathode 
warm-up  period. 
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ELECTRONS  AT  WORK 
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chamber  causes  resistance  variation 
of  the  filament,  a  load  variation  and 
consequent  current  variation.  The 
changes  are  impressed  on  a  bridge 
circuit  balanced  against  a  voltage 
twice  the  frequency  of  the  primary 
source  of  a-c  potential.  The  varia¬ 
tion  of  some  parameter  (in  this 
case  combustibility)  of  the  gas 
sample  is  indicated  by  the  rectified 
component  of  the  harmonic  output 
voltage. 

The  circuit  of  the  combustible 
gas  analyzer  is  shown  in  Fig.  12. 
An  alternating  voltage  at  frequency 
f  is  applied  to  the  gas  detector  fila¬ 
ment  superimposed  on  a  direct-cur¬ 
rent.  The  output  of  the  gas  de¬ 
tector  is  applied  to  a  balanced  mod¬ 
ulator  through  C,  and  C,  at  a  fre¬ 
quency  /  having  a 'low-frequency 
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FIG.  12 — Analyicr  ior  combuatibl* 

qosas 


modulation  component  determined 
by  the  variations  in  the  filament 
resistance  with  combustion  varia¬ 
tions. 

The  d-c  potential  applied  to  the 
low-pass  filter  will  vary  as  the  am¬ 
plitude  of  /  applied  to  the  balanced 
modulator.  A  voltage  at  a  frequency 
2/  is  also  applied  to  the  balanced 
modulator  as  a  balanced  bias  volt¬ 
age.  A  direct  voltage  will  appear 
at  the  output  of  the  balanced  modu¬ 
lator  proportional  to  the  second 
harmonic  voltage  drop  across  the 
gas-chamber  filament.  The  low- 
pass  filter  rejects  all  but  the  d-c 
component  of  the  output  of  the  bal¬ 
anced  modulator  and  the  output 
voltage  is  applied  to  an  indicator 
such  as  a  meter  or  oscilloscope. 

The  cyclic  variation  of  the  gas 
chamber  filament  brings  it  periodi¬ 
cally  through  a  range  at  a  rate  far 
in  excess  of  any  temperature  varia¬ 
tion  and  produces  an  output  in  the 
system  with  a  negligible  zero  drift. 
•  This  invention  is  employed  in 


PYROFERRIC  BLDG. 


Bronx  Boulevard  at 
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In  is  for  lildvanced  design... 


Transport  radar  for  terrain  mapping  and  weather 
avoidance  has  taken  a  bold  step  forwartl.  The 
AN/APS-42/1  is  an  advanced  redesign  by  Pacific 
Division  for  the  Services.  It  has  been  selected  as  the 
standard  design. 


APS-42/1  is  typical  of  what  this  Division's  elec¬ 
tronic  engineers  are  accomplishing  in  designing 
new  equipment  for  practical  use.  In  addition  to  air¬ 
borne  radar  systems,  our  engineers  have  established 
leadership  in  the  fields  of  sonar,  telemetering, 
missile  guidance  systems  and  radio  control.  Our 
engineering  achievements  are  backed  up  with 
manufacturing  capacity  and  know-how  in  the  form 
of  three  large,  modern  plants.  We  are  interested  in 
developing  new,  practical  designs  in  these  fields 
for  you. 


This  Bcndix-Pacific  development  provides  sim¬ 
plicity  of  operation,  maximum  reliability  and  mini¬ 
mum  maintenance ...  all  with  a  substantial  saving 
in  weight 


The  advanced  design  of  the  Bendix-Pacific 


You  are  invtted  to 
write  for  a  copy  of  the 
booklet  "Electronic  Progress 
at  Bendix-Pacific" 


r^acifU  DiV^ision 
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geochemical  analysis  in  oil  wells. 
It  is  one  of  many  examples  of  the 
increasing  emplo)anent  of  the  elec¬ 
tron  tube  arts  in  the  oil  and  other 
geophysical  industries. 


X'Ray  Image  Amplifier 

Fluorescent  screens  used  by  phy¬ 
sicians  in  examining  patients  by 
x-ray  have  an  efficiency  of  about 
5  percent.  To  see  the  fluoroscopic 
image,  the  radiologist  must  dark- 
adapt  his  eyes  for  at  least  20  min¬ 
utes.  A  newly  developed  image 
amplifier  reduces  this  time  to  about 
four  minutes. 

Increased  brightness  of  the  x-ray 
image  has  been  attained  by  convert¬ 
ing  x-ray  energy  into  light  with  a 
fluorescent  screen  and  thence  to 
electrons  by  means  of  an  adjacent 
photoelectric  surface.  Electrons  are 
accelerated  by  a  high  potential 
placed  across  the  vacuum  tube  to 
give  a  brightness  gain  of  10  or 
more.  Further  gain  is  attained  by 
electrostatic  focusing  of  the  elec¬ 
tron  stream  to  reduce  the  image  to 
approximately  a  fifth  its  original 
size. 

The  reduced  image,  made  up  of 
high-speed  electrons,  impinges  on  a 
phosphor  output  layer  that  converts 
the  electron  stream  back  to  a  visible 
image,  brightened  200  times.  As  a 
final  step,  the  intensified  image  is 
magnified  by  means  of  an  optical 
system  without  loss  of  brightness. 

The  intensification  achieved  by 
reducing  the  image  size  in  the  elec¬ 
tron-optical  system  is  possible  be¬ 
cause  the  brightness  is  increased  in 
inverse  proportion  to  the  area.  This 
results  from  all  the  electrons  being 
utilized  in  forming  the  image.  When 
the  area  is  reduced,  the  total  energy 
therefore  remains  constant.  Thus 
the  energy  per  unit  area,  which  is 
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ICKERS  REFIMES 
ITS  OWN  SELENIUM! 


t*hr*  Ralining  (•rdi* 
nary  g'"^*  ••■•nliini 
wlHi  avar  I  %  hnpwri* 

Halt 


AHar  Vldcan  Rafinlng 
wMi  lma»rill*«  raJwcaJ 
t*  .001% 


A  QUALITY  CONTROL  THAT  MEANS  MORE 
UNIFORM,  DEPENDABLE  PERFORMANCE  FOR  YOU! 

Selenium  rectifier  performance  depends  upon  the  purity  of  selenium 
used.  Vickers  Electric  Division  establishes  complete  quality  control  at 
the  very  beginning  . . .  with  its  own  refining  plant  and  testing  labora¬ 
tories.  Producing  uniformly  pure  selenium  for  Vickers  rectifiers  is  an 
important  step  in  assuring  more  consistent  performance  character¬ 
istics,  and  stable,  long-life  rectifiers. 


3SS  lapatala  l**W  aaA  liMg*«N*ai. 

AwlaaMrtIc  alatlratarwilag  *‘gr*-ilr*M*i’'  tall*.  _ 

a  RraditaiiHiialcliaA  calli  pcavaiil  avarlaad-awar* 
haoHaf. 

a  Hydrawllc  atiamkly  aamnai  machanicai  iWanflh 
and  dtmaiMian. 

•  Ratliflan  diack  and  vibfallan  iMlad  I*  milllary 
«p*<ificall*M. 

Writ0  hr  MHk  3600.  Vkktrt  mth$$rh§i$rvk§hmfMU$  wttkmrt  Mjathn. 


A  UNIT  or  THE  SfftlY  COtrORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 


FIG.  1 — DdTalopmaotal  modal  of  Iha 
WaiUnqhousa  imaqa  ampUiiar  tub* 
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X  kc  Arco  TnuKfonacr  and  Elcctvk  Cofyonrtfawi 
DivfaioB  of  the  Natioiiai  Mffl  Supply  Coiporatiott^ 
of  Fort  Wayac,  Indbuia,  wes  HcMor  transforaier 
cana  and  cooiprcMioo-t3rpe  teratiaali  aa  a  practfcal  _ 
productioB  praetkc  tbM  savca  tfaic,  aabney  and  worry 
in  meeting  IVfIL>T-27  and  commereial  apecMkidiona. 

Yon,  too,  can  effect  wbatanttid  aarlnp  hi  yonr 
transformer  (and  ether  electroaic  eqnlpment)  amem 
blies  when  you  STANDARDIZE  ON  THE  CON¬ 
SISTENTLY  UNIFORM,  HIGH  QUALITY  HEL- 
DOR  COMPONENTS.  Better  stW,  you’ll  effect  even 
GREATER  SAVIN€»  when  you  use  HeMoi^s  com- 
plete  ‘’package”  . . .  cam  with  HeMor's  comprernkm- 
type  bnshlngB  ASSEMBLED  in  can  coven. 

It  win  pay  yon  to  secure  qnotatiom  from  HELDCKR 
on  yonr  requirements.  Just  send  prints  or  specifica- 
tiom  on  your  needs  .  .  .  and  yon’s  receive  FACTS 
that  prove  what  other  manufacturen  already  know 
.  . .  HELDOR  is  QUALITY  you  can  count  on  .  . . 
at  money-saving  prices. 

Send  for  that  quotation  todayf* 

mm  FOR  HODOR’S  NEW  CAN  aTALOGI 


^  manufactured  with  ] 

CANS  and 
TERMINALS 

lOta. 


>R  DRAWN  CANS.  Now 


HEIDOR  MANUFACTURING  CORPORATION 

HELDOR  BUSHING  &  TERMINAL  CO.,  INC 

225  Belleville  Ave.,  Bloomfield,  N.  J. 
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!  ELECTRONS  AT  WORK 


proportional  to  brightness,  must  go 
up. 

Limitations  of  the  optical  mag¬ 
nification  that  can  be  obtained  with¬ 
out  loss  of  brightness  make  it  un¬ 
profitable  to  reduce  the  electron 
image  to  less  than  one  fifth  the  size 
of  the  x-ray  image.  The  reduced 
image  seen  through  an  ordinary  op¬ 
tical  magnifier  appears  normal  size. 

Radiation  hazard  to  radiologist 
and  patient  is  basically  the  same  as 
with  conventional  fluoroscopy,  but 
there  are  two  ways  in  which  signifi¬ 
cant  reductions  of  the  hazard  are 
possible.  First,  the  radiologist  may 
reduce  the  intensity  of  the  x-ray 
beam,  for  example  to  one  fourth  the 
usual  amount.  Under  these  condi¬ 
tions  he  will  still  have  an  image  50 
times  brighter  than  the  conven¬ 
tional.  Second,  because  he  learns 
what  he  wants  to  know  so  much 
quicker,  the  examination  time  and 
hence  the  radiation  exposure  is 
greatly  reduced. 

In  addition  to  shorter  examina¬ 
tions,  such  techniques  as  stereo¬ 
fluoroscopy  and  even  the  televising 
of  fluoroscopic  images  may  become 
practical.  These  possibilities  are  in 
addition  to  the  advantage  that  the 
physician  is  able  to  perceive  objects 
presently  indiscernible. 


tllu*trot»di  Mod«l  IP,  dowl>i*«lHro«r, 

1 5  A.,  125  V.  A.  C.  ^•rgil  1  H 


The  most  practical  and  econom¬ 
ical  solution  to  difTicult  switching 
problems  ever  devised  .  .  . 
TYMSWITCH. 

Like  no  other  snap  switch 
made,  this  compact,  low  cost, 
snap-action  unit  permits  high 
load  switching  in  a  minimum 
amount  of  space.  It  eliminates 
the  need  f«»r  costly,  non-function- 
al  bulk  in  new  or  reclesigned  prod¬ 
ucts.  Its  high  force-to-incrtia- 
ratio  spring  blade  inhibits  me¬ 
chanical  resonance  .  .  .  assures 
smooth,  high-speed  operation 
with  positive,  iKuinceless  closure. 
And  as  for  de|H‘ndability — con¬ 
clusive  lal>oratorv  tests  have 
proven  that  TYNISWITCH  is 
amsistently  reliable  at  high  oper¬ 
ating  speeds  .  .  .  foe  over  millions 
of  cycles! 


Consider  these  im|K)rtant  de¬ 
sign  and  production  advantages 
now.  New  TYNISWITCH 
models  can  be  devehqted  to  fit 
\our  exact  switching  s|>eeds  and 
s|>ecihcations — or  you  can  select 
conventional  circuit  arrange¬ 
ments  from  a  variety  of  standard 
units.  Write  for  complete  details. 
TYNISWITCH  Division,  The 
Sessions  Clock  Company,  104 
F.ast  Main  St.,  Forestville,  Conn. 


Replenisher  for  Hydrogen- 
Filled  Tubes 

By  J.  H.  JUPE 

Middlesex,  England 

A  DEVICE  for  automatically  re¬ 
plenishing  hydrogen  removed  from 
tubes  by  clean-up  consists  of  an 
evacuated  nickel  capsule  that  con¬ 
tains  a  small  amount  of  zirconium 
hydride.  When  the  capsule  is  heated 
to  a  temperature  exceeding  400  deg 
C,  hydrogen  evolved  from  the 
hydride  can  diffuse  through  the 
walls.  When  cold,  the  nickel  con¬ 
tainer  prevents  the  return  of  the 
hydrogen  to  the  hydride  where  it 
would  be  reabsorbed. 

Automatic  operation  is  obtained 
by  attaching  the  capsule  to  the 
plate  of  a  hydrogen-fllled  tube.  As 
pressure  within  the  tube  falls  owing 
to  the  clean-up  process  the  voltage 
drop  across  it  rises  increasing  the 
power  dissipated  at  the  plate.  The 
increased  dissipation  raises  the 
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miniaturization  through  critically  precise  components 


RDM  IS  dedicated  to  the  research,  development 


and/or  manufacture  of  custom-made,  high 
precision  components  for  electrical,  mechanical 


and  electronic  devices 


Component  reliability  is  the  sole  aim . . .  the  result, 
a  perfect  reproduction  of  the  design.  Made-to- 
order  parts  meet  your  most  exacting  tolerances 


FOR  DESIGN  ENGINEERS, 


RDM  PRECISION  COMPONENTS  OFFER 


and  diverse  requirements 


UNLIMITED  OPPORTUNITIES  FOR  SAVING 


SPACE,  WEIGHT  AND  FRICTION 


WITHOUT  THE  SACRIFICE  OF  FUNCTION. 


FOR  PRODUCTION  ENGINEERS,  RDM 


ELIMINATES  COSTLY  BOTTLENECKS 


Production  schedu/es  assured. 


A  brochure  is  yours  for  the  asking.  WKlTf. 


^  research  d 


VELOPMENT  MANUFACTURE 


OM  STREET,  PHILADELPHIA  44,  PA. 


iEAlINGS 


ELECTRONICS  — Apr/f,  7953 


Wear  m«f«  lafennatien?  Um  pott  cofd  m  last  pog*. 


MILO 


RADIO  &  ELECTRONICS  CORP 


200  GREENWICH  STREET,  NEW  YORK  7,  N  Y.  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO-WUX-N.Y  •  Cable  MILOLECTRO-N.Y. 
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ELECTRONS  AT  WORK 


(continued) 


temperature  of  the  plate  and  causes 
the  capsule  to  operate.  When  suffi¬ 
cient  hydrogen  has  been  evolved  to 
restore  the  correct  pressure,  plate 
heating  is  reduced  and  the  evolu¬ 
tion  of  hydrogen  ceases. 


Remote  Control 
Caps  TV  Camera  Lens 
By  C.  J.  Auditorb 

t'acilities  Engineer 
WOR-TV 
New  York,  N.  Y. 

It  is  sometimes  desired  to  operate 
a  television  camera  in  a  fixed  posi¬ 
tion,  focused  on  a  predetermined 
.scene  without  the  benefit  of  a 
camera  operator  in  attendance.  To 
avoid  retention  of  a  scene,  called 
barning-in,  the  image  orthicon 
camera  tube  should  never  be  al¬ 
lowed  to  remain  focused  on  a  sta¬ 
tionary  bright  .scene  for  more  than 
a  few  minutes  at  a  time.  There¬ 
fore,  it  is  necessary  effectively  to 
cap  the  lens  by  some  other  than 
physical  means. 

An  electronic  lens  capping  method 
has  been  tested  at  WOR-TV  and 
has  proved  to  be  satisfactory.  To 
understand  it,  it  is  necessary  to 
examine  the  operation  of  the  image 
section  of  the  tube. 

The  image  section  contains  a 
semitransparent  photocathode  on 
the  inside  of  the  face  plate,  a  grid 
to  provide  an  electrostatic  accelerat¬ 
ing  field,  and  a  target  that  consists 
of  a  thin  glass  disk  with  a  fine 
mesh  screen  very  closely  spaced  to 
it  on  the  photocathode  side.  Focus¬ 
ing  is  accomplished  by  means  of  a 
magnetic  field  produced  by  an  ex¬ 
ternal  coil,  and  by  varying  the 
photocathode  voltage. 

Light  from  the  scene  being  tele- 
vi.sed  is  picked  up  by  an  optical  lens 


Yes,  we  are  busy  as  beavers.  But  we  take  the  time  to  gnaw 
on  your  component  problems,  because  we  do  give  a  *‘dam" 
about  the  people  who  build  electronic  devices. 

If  you  are  sure  of  what  you  want  and  want  to  be  sure 
you  will  get  it,  call  MILO. 

If  uncertain  a  component  will  do  exactly  what  you  want, 
or  fit  exactly  as  it  must,  call  MILO.  We  may  know  more  than 
the  book  says  about  it.  Or  know  of  a  part  that  will  do  it  better. 

We  have  many  lines  and  many  numbers.  And  men  who 
know  our  stock  from  origin  to  end  use. 

MILO  sells  components.  We  gladly  give  of  our  experi¬ 
ence.  Gained  from  busy  years  as  industrial  distributing  special¬ 
ists  for  the  leading  brands  of  electronic  components  and  test 
instruments. 

CHECK  LIST  (A-C)  of  LEADING  BRANDS  IN  STOCK 

Acre-Switch  ATI  Celren 

Advance  Electric  lorker  A  Williamion  Chatham  Electranict 

Aerovax  lelden  Chicoga  Tetephane 

Aircraft  AAarine  Rraducti  tirnboch  Supply  Ca. 

Allen-trodley  tiiley  Chicoga  Transformer  Co. 

Allied  Control  Bogen  Cinch-Jones 

Alpha  Wire  Bud  Claroitat 

American  Beauty  Burgess  Conant  lobs 

Amperite  Bussmon  Censelidaled  Wire  Cos. 

Amphenol  Cannon  Continental  Carbon  (Nobeloy) 

Arco  Cardwell  Cernell-Oubilier 

Arrew-Hort  A  Hegemon  Carter  Crest  labs. 

Astron  Centrolob 


Chief  Inglnoare,  Purchatlng  Agonts,  Purchasing 

IxacMtivosI  Write  now  if  you  haven't  received  our 
Industrial  Electronic  Tube  Booklet  S  EB.  Use  company 
letterhead  and  state  your  title.  Address  Dept.  E-4. 
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COeTMl 


tht  ONE  tourco  for  ALL  yoor  tltcfronic  woods 


N  *”1  !  S-II.OOC 
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nnonctfMOK  svcmdscMifiiA 


FIG.  1 — Eifectiva  lens  capping  for  a 
camera  in  the  TK-IOA  chain  is  accom¬ 
plished  by  insertion  of  a  toggle  switch 
as  shown 
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“Designed  tor  AppHatha  " 

Delay  Lines  and  IVetwnrks 

The  James  Millen  Mfg.  Co.,  Inc.  has  heen 
producing  continuous  delay  Hues  and  lump 
constant  delay  networks  since  the  origination 
of  the  demand  for  these  components  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  The  most  modem  of  these  is  the  distrib* 
nted  constant  delay  line  designed  to  comply 
with  the  most  stringent  electrical  and  mechan* 
ical  requirements  for  military,  commercial 
and  laboratory  equipment. 


Millen  distributed  constant  line  is  available  as 
bulk  line  for  laboratory  use  and  in  either  flex* 
ible  or  metallic  hermetically  sealed  units 
adjusted  to  exact  time  delay  for  use  in  produc¬ 
tion  equipment.  Lump  constant  delay  net¬ 
works  may  be  preferred  for  some  specialized 
applications  and  can  be  furnished  in  open  or 
hermetically  sealed  constraction.  The  above 
illustrates  several  typical  lines  of  both  types. 
Our  engineers  are  available  to  assist  you  in 
your  delay  line  problems. 


JAAIKS  AIIIJ.KN  \ll:’(;.  CO..  INC. 


M.JN  (il  1  K.K 


AM)  I  .1  KUO 


MALDKN.  M  \SSA(Jll  SK'I'IS,  l.S.  A, 
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system  and  focused  on  the  photo¬ 
cathode,  which  emits  electrons  from 
each  illuminated  area  in  proportion 
to  the  intensity  of  the  light  striking 
the  area.  This  stream  of  photoelec¬ 
trons  is  focused  on  the  target  by 
the  magnetic  and  accelerating  fields. 

On  striking  the  target,  the  photo¬ 
electrons  cause  secondary  electrons 
to  be  emitted  by  the  glass.  The 
secondaries  thus  emitted  are  col¬ 
lected  by  the  adjacent  mesh  .screen. 
Emission  of  the  secondaries  leaves 
on  the  photocathode  side  of  the 
glass  a  pattern  of  positive  charges 
corresponding  to  the  pattern  of 
light  from  the  scene  being  televised. 
Because  of  the  thinness  of  the  glass 
target  the  pattern  will  burn-in  if 
it  is  stationary  and  prolonged  in 
duration. 

This  pattern  will  be  completely 
discharged  by  the  scanning  beam 
on  the  opposite  side  of  the  glass 
if  the  flow  of  photoelectrons  from 
the  photocathode  is  interrupted 
either  by  capping  the  lens  or  by 
removing  the  electrostatic  acceler¬ 
ating  potential  between  the  photo¬ 
cathode  and  the  target. 

Jhe  photocathode  is  normally 
operated  at  approximately  —425 
volts  while  the  target  voltage  is 
somewhere  within  the  range  of  ±5 
volts.  The  photoelectron  stream  can 
be  cut  off,  therefore,  simply  by 
grounding  the  photocathode  and  its 
associated  accelerating  grid  6.  This 
voltage  is  controlled  by  a  potenti¬ 
ometer  in  the  remotely  located 
camera  control  unit  of  the  RCA 
TK-lOA  camera  chain.  The  addition 
of  a  toggle  switch  is  all  that  is 
required  effectively  to  cap  the  lens 
as  shown  in  Fig.  1.  It  is  necessary 
^  only  to  remove  dashed  wiring  be¬ 
tween  points  X-X  and  install  a 
single-pole  double-throw  toggle 
,  switch. 


Highest  Accuracy.  •  •  Minimum  Size 
for  Field,  Lab,  and  Production  Use 


There’s  a  Shallcross  Bridge  for  measuring 
resistance  to  any  desired  precision— indoors  or 
out.  Field  models  have  aluminum  cases  with 
controls  easily  adjustable  even  with  a  gloved 
hand.  Models  for  lab,  production,  and  school 
use  feature  high  readability  and  simple 
operation— even  for  unskilled  users. 

Accuracy,  Stability,  and  Ruggedness— unsur¬ 
passed  in  any  instrument  of  comparable  price. 

Selections  from  the  complete  Shallcross  line 
are  described  below.  Additional  specifications 
on  these,  and  many  other  types,  are  available 
from  SHALLCROSS  MFG.  CO.,  522  PuseyAve., 
Collingdale,  Pa. 

WHEAT$T9NE— FAULT  LOCATION  BRIDGE  No.  6100: 

5-dial  field  model.  Locates  grounds,  crosses, 
opens,  and  shorts  by  Murray,  Varley,  Hilborn, 
or  Fisher  Loop  and  Capacitance  tests.  Range:  1 
to  1,01 1,000  ohms.  Accuracy:  ±  0.1%,  -F  0.01 
ohm.  SVs"  X  7’/*"  X  5*4".  8  lbs.  Price:  $175. 
KELVIN-WHEATSTONE  BRIDGE  No.  63B-R:  Shallcross 
has  pioneered  this  compact  combination  of  two 
bridges  in  one.  Range:  0.001  to  11,110,000 
ohms.  Accuracy:  ±0.3%  -  1  to  111,100  ohms. 
1 2Vi*  X  lO’A"  X  6V4".  9  lbs.  Price:  $260. 
WHEATST9NE-LIMIT  BRIDGE  No.  6320:  Combines 
5-dial  Wheatstone  and  Percent-Limit  features. 
Range:  0.1  to  111,110,000  ohms.  Accuracy — 
Ratio  resistors:  ±.01%,  Rheostat:  ±(.01%  to 
.05%  -f-  .005  ohms).  15%*  x  9'/4"  x  5'/2".  15 
lbs.  Price:  $700. 


Ultrasonic  Method  of 
Tire  Inspection 

Ultrasonic  equipment  can  be  used 
to  detect  internal  flaws  in  tires,  but 
because  of  the  geometric  shape  of 
a  tire,  the  tread  pattern  and  the 
need  for  inspecting  a  relatively 
large  area  in  a  short  time,  special 
problems  are  introduced. 

In  the  device  described  a  circuit 
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Features: 


1 .  Rugg«dized  construction 

2.  Wolded  anchor  pins 

3.  Triple  moisture  protection 

4.  Self-insulating  case 


5.  Vibration  resistant 


6.  Shock  resistant 


All  types 


7.  Higher  efficiency 

8.  Stability  of  characteristics 

9.  No  flaking 


available 


for  prompt 
shipment 


INTERNATIONAL  RECTIFIE 


General  Offices:  1521  E.  Grand  Ave.,  El  Segundo,  Calif.  •  Phone:  El  Segundo  1890 
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I  The  ultrasonic  driver  unit  is 
shown  in  Fig.  1.  A  Ck>lpitt8  oscil¬ 
lator  circuit  is  used,  the  frequency 
of  which  is  continuously  varied  by 
a  motor-driven  capacitor.  The  mo- 
I  tor  operates  at  1,200  rpm  sweeping 
the  frequency  range  forty  times  a 
second.  Trimmer  capacitors  are 
used  to  set  the  sweep  range  to  the 
desired  values.  A  6N7  resistance- 
coupled  amplifier  provides  about 
two  watts  of  power  to  drive  the 
crystal  transmitter.  The  crystal  is 


Ot/icr  ProduttM  of  U.  S.  Radium 


LUMINOUS  MTICUS 

and  othar  tpocialtiat 

POWDfRSi 

caHiod*>ray  tuba  and  talavidon  tuba 


SILHOUITTI  ILLUMINATION 
of  clodu,  wotcbot  and  instrumantt 


Electronie  Equipment 


RAMUM  LOCATORSi 

poiidant*,  lantoi,  buttons,  Krows,  markon 


RAmOACTIVI  FOILS 

(alpha-ray  ionization  tourcos) 


lONOTRON  STATIC  ILUMINATORt 


ELECTRONS  AT  WORK 


(continood) 


providing  a  -frequency-modulated 
signal  sweeping  from  34  to  46  kc  is 
used.  To  allow  moving  the  tire 
while  in  contact  with  the  micro¬ 
phone  and  transmitting  unit  a 
liquid  bath  is  used  as  a  sound  trans¬ 
mitting  agent  The  tire  is  placed 
in  the  liquid  bath  and  a  transducer 
and  a  microphone  are  placed  op¬ 
posite  each  other  in  the  liquid  with 
the  portion  of  the  tire  under  exami¬ 
nation  between  the  two.  Rotating 
the  tire  allows  inspection  of  the 
entire  surface. 

Inspection  in  this  manner  will 
detect  separations  in  the  tire  struc¬ 
ture,  internal  breaks,  and  porosity 
or  loosness  around  the  cords.  Cuts 


MILLION-DOLLAR  DIALS 


Self-luminous,  fluorescent,  phos- 
•  •  •  phorescent,  or  nonluminescent— 

^  ^  etched,  lithographed,  or  screened 

of  dial  you  need, 

^  U.  S.  Radium  Corporation  can 

produce  it  .  .  .  with  “million- 
dollar”  accuracy  and  finish,  at  mass-production  cost. 

Yes,  even  though  they  cost  less  than  you’d  think,  U.  S.  Radium 
dials  look  like  a  million  dollars.  That’s  because,  in  producing  millions 
of  dials  for  instruments  and  timepieces,  we’ve  learned  how  to  apply 
precise  markings  with  big-volume  methods  that  are  a  boon  to  the 
budget.  We  also  make  high-accuracy  dials,  in  as  small  quantity  as 
desired,  for  scientific  requirements. 

To  find  out  how  our  dial  experience  can  benefit  your  instruments 

—  with  better  dial  design,  or  lower  cost,  or  both  — write  Dept.  E-4, 
U.  S.  Radium  Corp.,  635  Pearl  Street,  New  York  7,  N.  Y, 


DirUMMC 

TKtlSMTTIK 

IMKSOUCdl 


FIG.  1 — Diagram  of  ultroaonk  oacUlotor 
usod  in  tiro  inipoction  unit 


I  and  external  breaks  will  give  an  in- 
I  dication  if  there  is  a  film  or  pocket 
j  of  air  trapped  in  or  around  the 
I  break.  Most  small  clean  cuts  will 
give  little  or  no  indication.  If, 
however,  there  is  a  rotted  or  sepa¬ 
rated  area  around  the  cut  where  the 
liquid  does  not  penetrate  the  fault 
will  be  indicated. 
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Manual  Inductrol 


ELECTRONIC  TUBE-LIFE 


VS.  VOLTAGE 


Curranl-corrying  ability  of 
oil  •■•ctronk  twbos  is  affoct* 
•d  torioutly  by  voitogo  dovio> 
lion.  Tho  loss  of  omission 
at  undorvoltago  rosults  in 
shortor  tub#  lifo.  Curvo  I 
"Osido  Cootod"  applies  to 
most  of  tbo  thyratrons,  plio- 
trons  and  rocoiving  tubes. 
Curve  2  "Thoriated  Tungsten" 
oppliei  to  small  transmitter 
tubes  and  some  boltery-heat> 
ed  tubes.  Curve  3  "Pure 
Tungsten"  applies  to  oscilla¬ 
tor  tubes. 


Automatic  Inductrol 


if' 

P 

ft 


30  40  30  80  TO  80  90  100  HO  l20 

Plf*  CENT  CAThOOC  HCATC8  VOLTS 


For  maximum  tube  life  and  performance, 
include  G-E  Inductrols  as  "original  equipment" 

Automatic  voltage  regulation  provides  an  effective  and 
economical  means  of  avoiding  losses  in  power  capacity 


Tlie  life  and  efficiency  of  the  electronic  equipment  you 
manufacture  depends,  to  a  large  extent,  on  the  per¬ 
formance  of  the  electronic  tubes.  I'uhe  life  is  adversely 
affected  hy  over-  or  under-voltage  conilitions  that  can 
easily  be  prevented. 

G-E  dry-type  induction  voltage  regulators,  called  Induc¬ 
trols,  offer  vou  an  effective  and  economical  means  of 
maintaining  correct  operating  voltage.  Two  types  are 
available  for  indoor  service  on  circuits  6(K)  volts  and  lie- 
low,  single-phase  3  to  240  kva;  three-phase  9  to  520  kva. 

1.  Automatic  Inductrols  maintain  a  chisely  regulateil 
output  voltage  from  a  varying  supply  voltage  with 
a  bandwidth  of  ^  1%.  'ITie  standard  range  of  reg¬ 
ulation  is  plus  and  minus  10%. 

2.  Hand-operated  or  manually  controlled  motor- 
operated  Inductrols  provide  a  variable  output 
voltage  from  a  relatively  constant  supply  voltage. 
They  supply  100%  raise  and  1(X)%  lower  regulation. 


Typical  applications  for  G-F^  Inductrols  that  have  proved 
highly  effective  include:  radar  equipment,  induction  heat¬ 
ing  equipment,  medical  and  industrial  x-ray  equipment, 
lY  and  radio  transmitters. 

For  further  information,  contact  your  nearest  G-E  sales 
office,agentor  distributor.. .or  return  the  attached  coupon. 

I - 

I 

j  HERE’S  HELPFUL  G-E  DATA 
I  ON  INDUCTROLS 

■  Far  fvll  datalU  an  rfry-lypa  induclian  vaitaga  rag alalart,  rafarn  Hilt 
I  caaitan  .  .  .  laHayl 

I  Singla-ghata  INDUCTROLS,  inHaar  tarvica 

I  *00  vaHt  and  balaw  an  cirewitt  3  la  240  kva— 4MC-79SA  □ 
I  Thraa-gbata  INDUCTROLS,  indaar  tarvica 

I  600  vallt  and  balaw  an  clrcallt  9  la  520  kva— OfA-S*24  □ 

I  Aggllcolian  bwllalin, 

I  Indadralt  and  alaciranic  agwigaiani— Of A-59M  □ 

I  Oanarol  llaatrk  Camgany 
I  SacNan  423-201,  SdMnectady  S,  N.  T. 
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AIRPAX 


has' 

the  most  revolutionary 
miniature  chopper! 


weighs  only  1.2  ozs. 


-  7M  OlA  ^ 


ILECTKONS  AT  WORK 


the  AIRPAX 


MIDGET 


Small  si/e  and  big  performance  have  won  wide  acclaim  for  the 
C747  MIDGET  chopper  in  the  short  time  since  production  was 
released  Available  with  SPOT  contacts,  a  6  3  volt  drive  for 
400  cycle  operation,  usually  a  380  to  420  cycle  frequency  range. 
Phase  angle  measured  from  a  driving  sine  wave  to  midpoint 
of  contact  dwell  is  a  nominol  65°,  with  a  dwell  of  approximately 
135  Units  operate  successfully  over  a  very  wide  temperature 
range,  are  fully  hermetically  sealed  and  may  be  exposed  to 
high  altitudes,  humidity,  vibration  and  shock  without  damage 

^  Write  for  bulletin  C747 


surrounded  by  castor  oil  and  en¬ 
closed  in  a  waterproof  rubber 
housing. 

The  microphone  pickup  (Fig.  2) 
is  in  contact  with  a  thin  metal  dia¬ 
phragm  in  the  end  of  a  watertight 
cylindrical  metal  container.  To 
make  the  response  of  the  micro¬ 
phone  directional  the  metal  con¬ 
tainer  is  surrounded  by  a  metal 
wall  with  an  air  space  between. 

The  amplifier  contains  two  high- 
gain  resistance-coupled  stages,  the 
output  being  rectified  and  observed 
on  a  microammeter.  A  portion  of 
the  rectified  output  voltage  is 
filtered  and  applied  to  the  grid  of  a 
•thyratron  as  a  negative  bias.  When 
the  amplifier  output  drops  below  a 
predetermined  value,  the  thyratron 
fires,  actuating  a  relay  that  turns 
off  a  green  pilot  lamp  and  turns  on 
a  red  one  indicating  a  defect  in  the 
tire.  Since  the  plate  supply  of  the 
thyratron  is  from  the  high  voltage 
a-c  winding  of  the  power  trans¬ 
former  the  tube  will  be  extin¬ 
guished  as  soon  as  the  negative  bias 
is  resumed. 

In  use  the  input  potentiometer  is 
adjusted  to  give  about  80-percent 
full-scale  reading  when  a  tire  with¬ 
out  defects  is  placed  on  the  test 
stand.  The  bias  of  the  thyratron 
is  then  adjusted  so  that  it  will  be 
triggered  when  the  reading  drops 
to  about  60  percent  of  full  scale. 

Gearing  permits  the  transducer 
and  microphone  to  be  moved  to¬ 
gether  across  the  tire  from  shoulder 
to  shoulder.  This  movement  to- 
I  gether  with  rotation  of  the  tire 
allows  the  inspection  of  any  portion 


FIG.  2 — R*c*iT«r  circuil  lor  ultrasonic 
tiro  inspsctor 
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HAMILTON  WATCH  COMPANY 

Americans  Leading  PrecMon  Manufaeiurer 


The  Hamilton  Watch  Company's  Precision 
Services  Division  can  produce  small  quan¬ 
tities  of  precision  rolled  strip  or  precision  drawn 
wire  in  special  alloys  to  your'exact  specification. 

Special  equipment  and  highly  trained  per¬ 
sonnel  enable  us  to  offer  a  complete  service, 
firom  melting  and  pouring  the  ingot  to  produc¬ 
ing  the  finished  strip  or  wire. 

We  can  cast  3  to  25-poiind  ingots  to  extremely 
exacting  specifications.  Our  Sendzimir  Mill  can 
roll  strip  in  widths  of  2  to  4  inches,  down  to 
thicknesses  as  fine  as  .(Mil,  with  tolerances  of 
plus  or  minus  .(MN)1.  We  can  draw  wire  to  even 
finer  tolerances. 

Hamilton's  Precision  Services  are  set  up  to 
accurately  melt,  cast,  forge,  roll,  and  finish  spe¬ 
cial  alloys.  We  can  do  these  jobs  for  you:  . 
•  Precision  Sendzimir  mill  rolling 
•  Precision  slitting  of  wide  strip 
•  Hot  and  cold  rolling  of  strip  to  standard 
mill  specifications 

•  Re-rolling  of  strip  to  accurate  dimensions 
•  Accurate  wire  drawing  to  closer  than  com¬ 
mercial  tolerances 
•  Wire  straightening 
•  Polishing 

For  complete  information  aliout  Preeision 
Services  available  at  the  Hamilton  Watch 
Company,  call  or  write— 

Pr^rMmm  S^rrlrmm  Dirtsimm 


-//  . 


WATCH  COMPANY 


5fND//A^U  Mill  ffOli/NG 


irer  S  •  emmmmifirmmia 
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SEEING  IS  BELIEVING 


Supplying  the  right  answers  to  pilots  and  navigators 
by  means  of  accurate,  reliable  instruments  has  been 
our  work  for  more  than  twenty-four  years. 


AIRCRAFT  INSTRUMiNTS  AND  CONTROLS 
OPTICAL  FARTS  AND  DEVICES 
MINIATURE  AC  MOTORS 


'wC  RADIO  COMMUNICATIONS  AND 
NAVIGATION  EQUIPMENT 


w 


Current  production  is  largely  destined  for  our  defense 
forces;  but  our  research  facilities,  our  skills  and  tal¬ 
ents,  are  available  to  scientists  seeking  solutions  to 
instrumentation  and  control  problems. 


koilsman 


INSTRUMENT  CORP. 


OMNURtT.  KW^ 
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ELECTRONS  AT  WORK  ‘  (continued) 

of  the  tire. 

Thorough,  rapid  wetting  of  the 
tire  by  the  liquid  bath  is  necessary 
for  accurate  and  quick  inspection. 
For  this  reason  denatured  indus¬ 
trial  grain  alcohol  was  used  with 
the  added  advantage  of  rapid  dry¬ 
ing  after  inspection. 

Inspection  of  a  bus  tire  takes 
from  five  to  fifteen  minutes  de¬ 
pending  on  the  tire  quality  and  the 
thoroughness  desired. 

This  article  has  been  abstracted 
from  a  paper  entitled  “Ultrasonic 
Method  of  Tire  Inspection”  by  W. 
E.  Morris,  R.  B.  Stambaugh  and 
S.  D.  Gehman  appearing  in  the  Dec. 
1962  issue  of  Review  of  Scientific 
Instruments. 


A  Recorder  Bias  and  Audio 
Level  Measuring  Instrument 

Douglas  E.  Taylor 

Aast.  to  Dir.  Bnoineering 
Dictaphone  Vorp. 

Bridgeport,  Conn. 

The  correct  a-c  bias  and  audio 
signal  level  at  the  recorder  head  are 
two  important  factors  in  obtaining 
the  best  possible  results  from  a 
magnetic  recording  machine.  These 
two  values  are  combined  in  the 
voltage  across  the  recording  head. 
They  can  be  separated  by  making 
the  audio  measurement  with  the 
high-frequency  bias  set  at  zero,  or 
making  the  bias  measurement  with 
the  audio  signal  set  at  zero. 

However,  it  is  almost  always 
more  convenient  to  make  these 
measurements  with  both  currents 
at  normal  operating  levels.  The 
circuit  described  here  shows  how 
this  can  be  done  with  a  single  in¬ 
strument  using  a  dpdt  switch  and  a 
combination  of  two  inductances, 
two  capacitors  and  some  resistors. 
These  are  all  contained  in  a  small 
'  meter  box  as  shown  in  the  photo- 
j  graph. 

This  unit  is  normally  connected 
to  the  recording  machine  panel  by 
two  well-insulated  but  unshielded 
cables.  One  end  of  each  cable  is 
plugged  into  the  in.strument  box 
and  the  other  ends  are  plugged  into 
receptacles  on  the  recording  ma¬ 
chine  panel  that  are  directly  con¬ 
nected  to  the  terminals  of  the  re- 
j  cording  head. 

I  The  a-f  signal  may  extend  over 
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When  you  keep  down  the  power  needed  to  send  voires 
by  telephone  you  keep  down  the  special  equipment 
needed  to  supply  that  power.  A  great  new  power 
saver  for  telephony  is  the  Tranaintor^  invented  at 
Bell  Telephone  Laboratories,  and  now  entering  tele¬ 
phone  service  for  the  first  time. 


Tiny,  simple  and  rugged,  the  Transistor  can  do 
many  of  the  things  the  vacuum  tul>e  can  do,  hut  it 
is  not  a  vacuum  tube.  It  works  on  an  entirely  new 
principle  and  uses  much  less  power  than  even  the 
smallest  tidies.  This  will  mean  smaller  and  cheaper 
power  equipment,  and  the  use  of  Transistors  at  many 
points  in  the  telephone  system  where  other  equip¬ 
ment  has  not  been  able  to  do  the  joh  as  economically. 


It’s  another  example  of  how  Bell  Telephone  I.ab- 
oratories  makes  basic  discoveries,  then  applies  them 
to  improve  telephone  service  while  helping  to  keep 
its  cost  down. 


Laboratories  rngirteer  examines  Transistor  oscillator.  It  is 
used  in  Englewood,  New  Jersey,  where  10,000  subscribers 
can  personally  dial  distant  cities.  Transistors  generate  the 
signals  which  carry  the  dialed  numbers  to  other  towns  and 
cities.  Other  uses  are  in  prospect.  > 


Created  by  Beil  scientists.  First  announced 
in  1948. 

Has  no  glass  bulb,  requires  no  filament  cur¬ 
rent  or  warm-up  period.  Operates  instantly 
when  called  upon.  Uses  no  energy  when  idle. 


BELL  TELEPHONE  LABORATORIES 


Improving  telephone  service  for  America  provides  careers  for  creative  men  in  scientific  and  technical  fields. 


Waat  M«rt  iaferiMtiwi?  Um  post  card  oa  last  paga. 
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PLATINO  PROCISS 

GUARANTEES 


ACCURATE  PLATING 

IN 

electronics; 


Since  1946,  M-W  LABORATORIES 
has  electroplated  precious  metal  for 
suppliers  to  the  U.  S.  Army,  U.  S. 
Navy,  Atomic  Energy  Commission 
and  to  leading  manufacturers  in  the 
electronics  industry. 


M-W  LABORATORIES,  featuring 
their  Mayhill  Plating  Process,  are 
equipped  to  plate  these  precious 
metals:  gold,  silver,  rhodium,  palla* 
dium,  albaloy  and  indium. 


Controlled  thickness,  smoothness, 
color,  hardness  and  adhesion  of  plat* 
ing  is  assured  through  constant 
testing  by  our  own  chemists  and 
engineers,  in  our  chemical  and 
metallographic  laboratory. 


Contact  us  for  a  no*cost>tO'you  con* 
sultation  on  your  plating  problems. 


M-W  Laboratories,  Inc. 

IS24  N.  Milwaukee  Ave. 
Chicago  47,  Illinois 


the  ranRe  of  30  to  15,000  cycles,  but 
for  many  purposes  a  much  nar¬ 
rower  band  suffices.  The  bias  fre¬ 
quency  is  four  or  more  times  the 
highest  recorded  frequency.  For 
5,000  cycles,  the  bias  frequency 
would  be  20,000  cps  or  more.  This 
separation  makes  possible  a  simple 
filter  circuit  that  will  pass  one  fre¬ 
quency  and  reject  the  other  to  a 
degree  sufficient  for  a  practical 
measuring  device. 

In  the  particular  application  for 
which  this  instrument  was  designed 
the  actual  voltage  readings  were 
not  important,  so  the  resistors  were 
chosen  to  give  a  midrange  reading. 
The  current  from  the  recording 
head  is  first  passed  through  a  series 
resistor  R,,  which  should  be  high 
enough  to  make  the  current  drawn 
by  the  instrument  small  compared 
to  that  of  the  recorder.  The  load 
resistors  R„  R,  are  given  a  value 
that  provides  the  correct  filter 
termination  impedance.  The  bias 
voltage  is  usually  higher  than  the 
signal  voltage  so  an  additional  re¬ 
sistor  R,  is  connected  to  the  junc¬ 
tion  point  of  Rj-Ra,  providing  a 
meter  deflection  for  bias  that  is 
similar  to  that  for  correct  signal 
level. 

The  two  filters  L,-C,  and  L,-C, 
are  series  and  parallel-resonant 
filters  both  tuned  for  the  a-c  bias 
frequency,  in  this  case  20,000  cps 
for  a  recording  range  of  200  to 
5,000  cps.  When  the  dpdt  toggle 
switch  is  in  the  bias  position,  the 
series-resonant  filter  is  in  series 
with  the  meter  and  presents  a  very 
low  impedance  to  the  bias  current, 
allowing  it  to  pass  through  to  the 
meter.  The  parallel-tuned  filter 
bridged  across  the  meter  presents 
a  very  low  impiedance  to  all  fre¬ 
quencies  except  the  bias  frequency 
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HEAT  RESISTANT 

T*Aon  may  b*  us«d  tontinuoutly  at 
200°C.  (392°P.);  or  for  thorl  pori- 
odt  at  25QX.  (492^.).  AUots 

A.I.E.E.  Standards  for  Clast  H 

•/•cfrico/  insulation. 

MOISTURE  RESISTANT 

Taffon  products  bova  practically 
<aro  wofar  absorption  and  art 
unalfmcttd  by  fungus,  humidity  and 
\  'fMijSarorura  changes.  It  remains 
\^aUe  at  -«7.5“C.  MOO“FJ. 

ARC  RESISTANT 

^aAon  will  not  carbonise,  buf  rather 
wHf  vaporise.  When  the  arc  it 

j  eshfiguithed,  full  insulation  it 

^  restored. 

jcHEMICAL  RESISTANT 

^  /m  Weflon  it  the  most  inert  of  all  com- 
/^f  marcfa/  thermoplastics  and  it  not 
/'Tj#'  I  affected  by  any  known  solvent. 


^  Ir  ■  TfFLON  TAPES  AND  SHEET 
CAN  OFFE^ iTNESE  BIO  AOVANTAlGES 


FDR  LINING  SLOT^jC-irTthMta  of  (lbr«  gloat  cloth 
titpportad  ToRon^^CNtrTKB  cold-formod  into  ootily  loodod 
tiot  linort^efT^  it  naturalist  Alippory  tmooth,  with  plonty 
of  "tnop  back."  High  in  dioNctric  ttrongth,  linort  aro  ratod 
Clatt  H  intulation. 

FOR  WRAPPING  CABLES  C-D-F  Toflon  topot 


aro 

^  lP**9l*>  ttrong,  and  tfrotchablo.  Toflon  con  bo  tuppliod 

untupportod,  or  combinod  with  flbro  glatt  fabrict  in  a 
varioty  of  widtht  and  thicknottot.  It  it  tuilablo  for  wind* 
-  *  '  ™  ^  ing  around  thorp  bondt  or  odd  thopot. 

^  CHEMICAL  AND  MECHANICAL  USES 

Romombor,  Toflon  it  non*adhotivo  and  chomically  inort. 

'  Bokort,  food  pockogort,  and  pump  monufaclurort  uto  it. 
For  applicationt  roquiring  OKtromo  oloctrical  intulation 
'  tlobility,  high  tomporaluro  orrotittancolo  corrotion,€-D*F 

untupportod  and  flbro  glatt  cloth  tupportod  produett  can 
do  a  job  for  you. 

C*D-F's  work  with  Teflon  is  really  rolling!  New  applications  are 
being  developed  daily  in  our  laboratories  by  specialists  who  are 
devoting  their  entire  time  to  improving  and  developing  new  Teflon 
products.  Start  talking  Teflon  with  the  man  from  C*D*F  (sales  offices 
in  principal  cities) — he's  a  good  man  to  know! 
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NM-20B 


ELECTRONS  AT  WORK 


(coatmiMd) 


FIG.  1 — Circuit  ol  bias  and  audio  loTol 
motor  ohown  connoctod  to  tho  rocordor 
hoad 


*  MEASURING  EQUIPMENT 

Coinpleto  Frequency  Coverage— Mkc  to  1000  me! 


allowing  these  frequencies  to  by¬ 
pass  the  meter. 

In  the  audio  position,  the  parallel- 
tuned  filter  is  in  series  with  the 
meter  presenting  a  maximum  im¬ 
pedance  to  the  bias  frequency  but 
allowing  the  lower  audio  fre¬ 
quencies  to  pass  through.  The 
series  resonant  filter  now  bridges 
the  meter  presenting  a  very  low 
impedance  to  any  residual  bias  cur¬ 
rent  that  may  have  passed  through 
the  parallel-resonant  filter  so  that 
essentially  only  audio  current  is 
passing  through  the  meter. 

Figure  1  shows  the  meter  and  its 
filter  circuit  bridging  the  recorder. 
The  voltage  drop  across  a  resist¬ 
ance  of  about  5  ohms  in  series  with 
the  recorder  coil  could  be  used  as  a 
source  of  potential  but  some  ampli¬ 
fication  would  then  be  necessary. 
The  output  from  the  amplifier  would 
be  fed  to  the  filter  network.  This 
arrangement  was  not  used  in  this 
case  because  portability  was  im¬ 
portant.  The  amplifier  and  its  bat¬ 
tery  power  supply  would  have  made 
the  unit  bulky  and  much  heavier. 

This  circuit  has  worked  satis¬ 
factorily  in  a  multiple-channel  re¬ 
cording  system  where  signals  from 
a  variety  of  sources  are  all  recorded 
simultaneously  on  a  single  tape. 
The  measuring  device  provides  a 
quick  and  accurate  method  of  oc¬ 
casionally  checking  the  various 
amplifier  and  bias  oscillator  control 
settings  for  optimum  operating 
values. 


14kcto250kc 

Commercial  Equivalent  of 
AN/URM-6B.' 

Very  low  frequencies. 


150kcto25iRC 

Commercial  Equivalent  of  AN/PRM-IA. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commu¬ 
nications  frequencies.  Has  B.F.O. 


15mc  to  400nic 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375010  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes 
Citizens  Band  and  UHF 
color  TV  Band. 


Repairable  Plug-in  Circuit 

By  R(»ert  H.  Harwo<H) 

XJ.  8.  Jiavy  Slectronica  Laboratory 
San  Diego,  California 

A  NEW  REPAIRABLE  plug-in  package 
unit  that  simplifies  mantenance  and 
reduced  replacement  parts  inven¬ 
tory,  has  been  developed  by  the  U.  S. 
Navy  Electronics  Laboratory.  Made 


lystv  -  Tlitse  hutniments  comply  with  test  equipment  requirements 

ef  such  radio  interference  specifications  as  MIL-l-6181, 
MIL-I-IMIO,  PR0-MIL-STD-22S,  ASA  C63.2.  16E4.  AN-l-24a, 
AN-M2.  AIH-27a.  MIL-h8722  and  others. 

4TODDART  AIRCRAFT  RADIO  Co.,  Inc. 

6644-A  Santa  Monica  Boulevard,  Hollywood  38,  California  •  Hillside  9294 


Wont  mori  i*fermation7  Um  pott  cord  •«  loit  pogt. 
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Electrical/  A 
Insulation  ■ 
Headquarters 


It  takM  CloM  “H"  insulation  to 
withstand  tho  rolontloss  sovority 
of  oxtromo  oporating  conditions 
. . .  physical,  chomkal,  dioloctric, 
vory  high  or  vory  low 
tsmporaturos ...  to  romovo  tho 
dangor  of  brookdown  undor 
ovorlood  ...  to  minimixo  firo 
hazards ...  to  pormit  tho 
dosign  of  longor  lift  oloctrkal 
compononts  and  oquipmont  of 
minimum  woight  and  sizo, 
without  sacrifko  of  rotod  output. 


You  con  dopond  upon 
MITCHELL-RAND  for  a  full  lino  of 
Class  “H**  insulation  to  moot  ovory 
oxtromoly  sovoro  oloctrkal 
insulation  roquiromont. 


ELECTRICAL  INSULATION  HEADQUARTERS 


MITCHELL-RAND  ELECTRICAL  INSULATION  HEADQUARTERS  •  MITCHELL 


SlUCONE  VARNISHED  NBERGUS  CLOTHS, 

TAPES,  TUBINGS,  SLEEVINGS 

SILKONE  SATURATD  OR  COATD  ASBESTOS  SHEHS 


SILKONE  COATED  NOVABESTOS  SHEHS 


SILKONE  RUBBER  COATED  FIBERGLAS  SHEHS 


SILICONE  GLASS  MICA 


SlUSTK  RUBBER  COATED  FIBERGLAS  TAPE 


TEFLON  COATED  FIBERGLAS  SHEHt 


Writ0  to  MITCH£LL-RAND  for  froo  samples  and  descriptive  data, 


A  SARTIAL  UST  OS  M-R  PRODUCTS:  PIUROIAS  VARNISHED  TUSINO,  TAPE  AND  CIOTM  • 
INSULATING  PAPERS  AND  TWINES  •  CARLE  PILLING  AND  POTHEAD  COMPOUNDS  •  PRICTION 
TAPE  AND  SPLICE  •  TRANSPORMER  COMPOUNDS  •  PIREROLAS  SATURAHD  SLEEVIP40  •  ASRESTOS 
SLEEVIP40  AND  TAPE  •  VARNISHED  CAMRRIC  CLOTH  AND  TAPE  •  MICA  PLATE,  TAPE,  PAHR,  CLOTH. 
TURING  •  PIRERGLAS  RRAIDED  SLEEVING  •  COHON  TAPES,  WERRINGS  AND  UEEVINGS  •  IMPREG¬ 
NATED  VARNISH  TURING  •  INSULATING  VARNISHES  OP  ALL  TYPES  •  EXTRUDED  PLASTIC  TURII40 
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ELECTRONS  AT  WORK 


(Conti*  ucd) 


television 


The  ANDREW  “Skew”  Antenna 
is  the  only  antenna  which  provides 
a  circular  radiation  pattern  from 
antenna  elements  placed  around  a 
supporting  structure  which  is 
larger  than  a  half  wave-length 
on  a  side!  With  the  “Skew” 
Antenna,  it  is  possible  to  mount 
a  multiplicity  of  TV  antennas 
on  the  sides  of  tall  buildings,  on 
the  sides  of  existing  towers  — 
even  towers  which  also  support  a 
standard  antenna  on  top.  The 
economy  offered  by  a  joint 
operation  of  this  type  is  obvious. 

At  present,  the  “Skew” 
Antenna  is  custom  built  for 
each  installation  and  con¬ 
sequently  general  performance 
specifications  cannot  be  de¬ 
lineated.  However,  ANDREW 
engineers  will  be  glad  to 
discuss  its  application  to 
specific  situations. 


FIG.  1 — NoTf  Elactronici  Laboratory 
pockaqod  roplocomont  unit  with  soction 
cut  away  to  show  ploc*m*nt  of  com- 
pononta 


in  one,  two,  three  and  four-tube 
.sizes  the  units  are  all  of  the  same 
width  and  height  although  length 
varies  with  the  number  of  tubes.  All 
circuit  connections  are  brought  out 
to  an  eleven-pin  plug  on  the  base  of 
the  unit.  The  plug  is  recessed  to 
permit  the  body  of  the  unit  to  come 
in  contact  with  the  mounting  panel 
for  maximum  heat  transfer. 

The  units  shown  in  photographs 
are  constructed  on  a  fiber  mounting 
board  with  holes  punched  and 
marked  for  all  probable  combina¬ 
tions  of  terminals  required.  The 
parts  board  slides  into  a  pair  of 
slots  at  the  base  of  the  package  and 
another  set  in  the  cap.  These  slots 
provide  a  snug  fit  for  the  board, 
holding  it  firmly  in  place  when  the 


ANDREW  lour  element  “Skew" 
Antenna  on  the  conical  end  oi  the 
mooring  mast  of  the  Empire  State 
building,  used  as  auxiliary  by 
WJZ-TV.  Lower  on  the  mooring 
mast,  artist's  sketch  shows  the  48 
element  ANDREW  "Skew" 
Antenna  to  be  installed  for  WATV. 


'PatMts  appUad  (or 


—  CORPORATION  •  3*3  lAtT  7STH  STRUT,  CHICAOO  If 

TRANSMISSK3N  LINES  FOS  AM-FM-TV-MICKOWAVC  •  ANTENNAS  •  PISECTIONAL 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS  •.  TOWER  LIGHTING  EQUIPMENT 


FIG.  2 — Flug-ia  packago  unit  romoTod 
from  houaing.  Standardisation  oi  boa* 
plug  wiring  raducos  poasibility  oi  dom- 
ago  by  plugging  in  wrong  typo  of  unit 
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Woat  mora  Information?  Ute  post  cord  on  tost  page. 


aircraft  applications 


•  D*tian*4  to  moot  U.  $.  Air  rorco  loloy 
SyorMcotion  MIL-I.S757 

•  Pollodlvm  Contoctt . . .  Slx>polo, 
doublo'throw  dotlpn 

•  Mol«t«ro-froo>9a*>flllod ... 
HormoticoHy  toolod 


r®T_ 


RCA-303W1  DC  RILAY 

.  .  .  SpocMcoNy  prodocod  for  mUltory  ro> 
9«i<romoiit«  by  tbo  Hoctronk  Componontt 


TWO-NAd-Sa  STUO$ 

ACTUAL  SIZE 


orthflty  of  tbo  RCA  Tvbo  Doportmont. 


Immediately  available  to  prime  sup¬ 
pliers  and  sub-contractors  of  military 
aircraft  equipment,  the  new  RCA- 
203W1  DC  Relay  is  designed  for 
general  use  throughout  the  electrical 
systems  of  military  aircraft. 

Built  to  operate  under  severe  service 
conditions,  and  in  any  mounting  posi¬ 
tion,  the  RCA-203W1  will  provide 
longevity  of  service  under  extremes 
of  temperature,  humidity,  shock,  vi¬ 
bration  and  voltage  variations.  Be¬ 


cause  it  is  hermetically  sealed  in  a 
steel  envelope  which  is  evacuated  and 
filled  with  moisture-free  gas,  the  coil 
and  contacts  are  impervious  to  dust, 
moisture,  and  corrosion. 

Its  6-pole,  double-throw  construc¬ 
tion  features  palladium  contacts  rated 
to  handle  2  amperes  with  a  resistive 
load  at  26.3  volts  dc  and  1  ampere 
with  an  inductive  load  at  the  same 
voltage.  Contacts  are  arranged  in  a 
break-before-make  sequence. 


A  technical  bulletin  covering  ratings, 
dimensions,  terminal  connections, 
operating  information,  and  descrip¬ 
tive  data  on  shock,  vibration,  and  life 
tests,  is  yours  for  the  asking.  Just 
write  RCA,  Commercial  Engineering, 
Section  42DR,  Harrison,  N.  J.  .  . .  or 
contact  the  nearest  RCA  field  office. 

FlILD  OFFICISi  (Ust)  Humboldt  9-3S>00. 
4 1  3  S.  3th  Street,  Harrison,  N.  J.  (MMweat) 
Whitehall  4-2900, 389  E.  Illinois  St.,  Chicago, 
Illinois.  (Weat)  Madison  9-3671,  420  S.  San 
Pedro  St.,  Lot  Angeles,  California. 


RADIO  CORPORATION  of  AMBRICA 

MLeCTROmC  COMRORKMTS  HARRiSOII.  R.  J, 
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FIG.  3 — Mounting  board  and  tub*  chas- 
•i*.  Torminali  aro  placed  on  board  do- 
pendinq  on  type  oi  circuit  bolnq  wired 


cap  has  been  secured. 

Tubes  are  mounted  on  chassis 
that  are  bolted  to  the  mounting 
board.  Tube  wells  in  the  aluminum 
housing  are  designed  to  fit  any 
miniature  tube  as  are  the  springs 
that  hold  the  tube  in  place. 

A  gasket  placed  between  the  base 
and  cap  make  the  unit  drip-proof 
when  assembled.  By  using  a  special 
type  of  11-pin  socket  and  sealing 
the  base  and  cap  joint  with  water¬ 
proof  cement  the  unit  can  be  made 
waterproof  and  gasproof. 

Circuits  developed  so  far  include 
a  complete  audio  amplifier  from  pre¬ 
amplifier  to  power  output,  servo 
amplifiers  and  gating  circuits. 


ine  wnMm 

Electric  Plant 


5,000  or  J0,000  WATTS 


Designed  to  fit  ovory  application  bettor . . ,  standby,  portaUo,  mobile 
and  stationary.  Whatever  your  need  for  electric  power,  the  new  Onan 
CW-6  and  10  give  you  top  performance  and  vedue! 

Here  for  the  first  time  are  6  and  lOKW  electric  (plants  powered  by 
revolutionary,  new  air-cooled  gasoline  engines,  designed  and  buUt  by 
Onan  exclusively  for  electric  plant  use! 

Both  engines  are  1800  R.P.M.  The  13HP  Onan  engine  which  powers 
the  CW-6  and  the  20HP  Onan  engine  used  for  the  CW-10  weigh 
much  less  than  general-purpose  engines,  and  are  amazingly  compact. 
Built  to  deliver  dependable,  trouble-free  service  in  heavy-duty  use. 
Two-cylinder,  altei^te-firmg  design  assures  smooth,  vibration-free 

Kower.  New,  quiet,  highly-emcient  vacuum  air  cooling  drives  out  all 
eated  air  through  one  side  duct.  The  same  duct  carries  exhaust 
gases,  simplifying  installation. 

Impulse-coupled,  high-tension  magneto  ignition  for  quick  starting 
under  all  •conditions.  &>th  models  in  all  standard  voltages  60-cycle 
A.C.,  single  or  three  phase. 


in  design  and  engineering 

•  Twln-«ylln4«r,  alr-caolMl,  alf«rnfrt*-ltring  •ngin**  • 

AlvMlnum-alloy  cylinSar  haaSc  0  Exira-larga,  raglacaaW*  baaringt  0  FwN- 
pratawra  Iwbricotlan,  A-quort  ail  caftacHy,  all  SHar  S  Imgulta-couplaA,  higManaian 
magnata  ignltian,  raSia  tugprattaA  0  Qwiat,  vacawm  air-caaling  af  gaaariSar  anrf 
angina  0  E>callanl  accaadbiUty;  ana^aff  air  hauainga  0  Hlgh-garfarmanca 
ganarolara  0  Camplafaiy  aqaiggaA  wMti  canirala  and  Inatrumanfa. 


Write  for  folder  ond  specifications 

Sm  D.  W.  OMAN  &  SONS  INC 


7S33  UNIVERSITY  AVE.  S.E.,  MINNEAPOLIS  U,  MINNESOTA 


Quartz  Crystal  Growing 
Technique 

In  the  manufacturing  of  quartz 
crystals  the  dissolving  of  quartz 
requires  one  temperature  and  its 
deposition  requires  a  lower  tem¬ 
perature.  This  fact  led  to  the  de¬ 
velopment  of  the  two  chamber 
vessels  shown  in  Fig.  1,  in  which 
the  two  processes  could  be  sepa¬ 
rated.  Because  of  the  elevated 
pressure  required,  the  process  em¬ 
ploys  a  specially  designed  and 
fabricated  autoclave  of  heavy  alloy 
steel  tubes  capable  of  withstanding 
up  to  at  least  6,000  psi  at  400  deg 
C.  The  two  chambers  are  joined 
near  each  end  by  small  diameter 
tubes  to  provide  a  continuous  cir¬ 
cuit.  The  autoclave  is  mounted 
with  the  chambers  substantially 
horizon  Lai  and  is  mechanically 
driven  to  rock  at  about  three  times 
per  minute. 

Each  chamber  is  provided  with 
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DISCAPS 


Designed  for  AC  Line 
By-Pass  Applications 


New  Ceramic 


Undcrwritors*  Laboratories  specify  that  a  ceramic  ca¬ 
pacitor  used  in  AC  line  by-pass  applications  must 
withstand  a  1500  volt  AC  60  cycle  one  minute  test. 

RMC  has  developed  Type  UL  DISCAPS  for  this  or  ony 
application  where  a  steady  or  intermittent  higher 
voltage  may  occur.  Capacities  between  .001  MFD  and 
.02  MFD  are  new  in  production. 

The  use  of  Typo  UL  Discaps  will  effect  considerable 
cost  savings  qver  any  other  type  of  capacitor  accept¬ 
able  to  the  Underwriters'  Laboratories. 


HIGH  VOLTAGE  DISCAPS  DESIGNED  FOR 
901  DEFLECTION  YOKES 
Designed  especially  for  90*  deflection 
.yokes,  these  RMC  DISCAPS  ore  rated 
at  2000,  3000,  4000,  and  5000  volts 


mthe 
Technic®* 


The  voltage  safety  factor  required 
in  this  application  is  insured  virhea 
DISCAPS  are  used.  Now  available 
in  any  capacity  between  1 5  AAMF 
and  240  AAMF,  their  smaller  size  i 
and  lower  initial  cost  offer  defi-  jj 
nite  production  ease  and  overall  H 
savings.  ^ 


DISCAP  I 
CERAMIC 
CONDENSERS 


DISTRIIUTORS:  Contact  Jobber  Salts  Co.,  146  Iroodwciy,  Paterson  1,  N.  I. 


RAPIO  MATIRIALS  CORPORATlOM 

A  V  I  J  L 

OiNIRAL  OPPtCIt  3325  N.  CoNfernlo  Ava.,  Chicago  It,  IN. 
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(COUthlMd) 


ELECTRONS  AT  WORK 


it«  own  heating  devices  and  tem¬ 
perature  control.  Chunks  of  quartz 
are  placed  in  the  dissolving  cham¬ 
ber  and  an  array  of  quartz  seed 
plates  is  supported  in  the  other. 
The  remainder  of  the  autoclave 
space  is  filled  to  approximately  70 
percent  with  sodium  carbonate  solu¬ 
tion.  The  chambers  are  then  sealed 
with  high-pressure  closures  and  the 
autoclave  heated.  The  mean  tem¬ 
perature  is  brought  up  to  about 
360  deg  C,  the  dissolving  chamber 
being  maintained  about  10  deg 
higher  than  the  other  during  the 
operation. 

The  degree  of  filling  and  the 
temperature  mentioned  above  re- 


DISSOLVE 


VIBRATORS 


FIG.  1 — Autoclave  molhod  oi  vrowing 
quarts  crystals  rsquirM  rocksd  cham¬ 
bers  under  heavy  pressure 


ceramic 


suit  in  the  liquid  phase  expanding 
to  fill  the  autoclave.  The  fact  that 
circulation  occurs  under  such  con¬ 
ditions  was  shown  by  the  actual 
transfer  of  quartz  from  the  raw 
material  to  the  seed  plates,  and  has 
been  demonstrated  and  studied  in 
a  small  glass  model.  The  solution 
in  the  dissolving  chamber  is  at  the 
higher  temperature  and  less  dense 
than  the  solution  in  a  crjrstallizing 
chamber. 

When  the  autoclave  is  tipped  in 
one  direction  during  the  rocking 
cycle,  the  less  dense  solution  ri.ses 
and  the  heavy  solution  falls  causing 
a  fiow  of  solution  that  reverses  its 
direction  when  the  autoclave  tips 
in  the  opposite  direction  in  the 
next  half  of  the  rocking  cycle.  The 
reciprocating  flow  of  solution  causes 
a  slow,  regular  exchange  of  solu¬ 
tions  between  the  two  chambers, 
one  at  higher  temperature  and  un¬ 
saturated  with  respect  to  silica, 
and  the  other  cooler  and  super- 


Stock 


Designed  for  Use  in  Standard  Vibrator-Operated 
Auto  Radio  Receivers.  Built  with  Precision  Con¬ 
struction,  featuring  Ceramic  Stack  Spacers  for 
Longer  Lasting  Life.  Backed  by  more  than  22 
years  of  experience  in  Vibrator  Design,  Devel¬ 
opment,  and  Manufacturing. 

Ml  ^  »«**•*“  .  ^ 


"A”  Ban  try  BlimlHolaft,  DC-AC  Invartvrs,  Airt*  RaSi*  Vibrafars 

AjKtltlCAII  tunSIOM  t  Rjuuo  Co. 

iZiUf£a!ff  'P%»dmct4  Sime*  f95i 

SAINT  PAUL  1,  MINNESOTA— U.  S.  A. 


Wont  more  information?  Use  post  card  on  last  pope. 
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Items  like  these 
available  QUICKLY  c 
CHASE"  warehouses 


COPPER  NAILS 

•nd  TACKS 


BRASS  and  BRONZE  CAP. 
MACHINE  and  U6  SCREWS 


BRASS  and  BRONZE 
BOLTS  and  NUTS 


BRASS  and  COPPER  RIVETS.  BURS 


BRASS,  BRONZE  and 
COPPER  WASHERS 


INDUSTRIAL  and 
AUTOMOTIVE  FIHINGS 


INDUSTRIAL  WIRE  CLOTH  and 
BRASS  STRAINER  CLOTH 


V>ALL  US  FOR  ANYTHING  from  Bearing  Bronze  Bars  to 
Brass  or  Bronze  Bolts  ...  or  any  other  brass  or  copper 
item  for  maintenance,  repair,  operating  or  production. 

Twenty-three  Chase  warehouses  are  located  in  major 
industrial  centers  from  coast  to  coast.  Phone  the  one 
nearest  you.  We  can  usually  fill  your  orders  from  stock. 


PERFORATED  METAL  IN 
BRASS.  BRONZE  and  COPPER 


WATERMMY  20.  COMKCTKOT  •  SNSIMART  OF  KOMUOTT  COPPU  CORPOUTIOM 
Tha  Nation’*  Headquarter*  for  Bra**  &  Copper 

NMn«t  r>wp  Oanait  lUaaMOlT.  M*.  Nnntt  NMaqk 

MMi  tiiiiiidi  lafetit  L«  hatm  Ota  OrtMat  NndM 
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SOLVED  THIS  MARKING  PROBLEM 


saturated  with  respect  to  silica.’ 
The  amount  of  flow  is  only  esti¬ 
mated,  and  it  is  difficult  to  obtain 
actual  measurement,  yet  practice 
has  shown  it  to  be  lar^e  enoug:h  to 
transfer  quartz  satisfactorily. 

A  powerful  tool  for  research  on 
quartz  has  been  the  gamma  radia¬ 
tion  from  Cobalt-60,  which  permits 
photographing  the  growing  crystals 
within  the  high-pressure  autoclave 
to  observe  the  progress  of  their 
growth.  The  visible  detail  does  not 
extend  to  quality  of  the  deposited 
quartz,  but  the  approximate  dimen¬ 
sions  and  weights  can  be  obtained 
readily  from  the  gammagraph.  An 
experiment  using  new  conditions  is 
now  inspected  as  the  run  proceeds, 
and  if  the  seeds  were  to  show  signs 
of  thinning  down  or  disappearing, 
conditions  would  be  altered  or  the 
experiment  terminated.  Previously 
it  w'as  not  known  whether  an  ex¬ 
perimental  run  would  yield  crystals 
until  the  run  was  ended  and  the 
autoclave  opened. 

Comparinon  of  Quartz 

Quartz  crystals  to  be  useful  must 
have  a  high  degree  of  freedom 
from  defects,  which  includes  and 
goes  beyond  the  obvious  virtue  of 
clarity.  A  modern  oscillator  circuit 
cannot  tolerate  a  quartz  plate  con¬ 
taining  many  or  large  inclusions. 
The  oscillating  plate  depends  on  a 
uniform  mechanical  elasticity  to 
give  its  vibration  an  accurate  and 
constant  period.  It  is  obvious  that 
it  can  be  disturbed  by  flaws  such 
as  cracks  and  included  bubbles  or 
solid  particles. 

The  oscillator  plate  receives  its 
I  impulse  to  vibrate  from  the  alter- 
1  nating  electrical  signal  brought  to 
I  the  faces  of  the  plate  through  the 
I  metal  coatings  applied  thereto, 
j  Thus  another  purity  of  the  crystal 
I  is  required  in  addition  to  the  ab- 
;  sence  of  flaws  visible  under  the 
j  microscope.  The  plate  must  consist 
of  one  crystal  and  not  be  twinned. 

Quartz  shows  two  types  of  inter¬ 
penetration  twinning — known  as 
optical  and  electrical — and  the 
presence  of  either  on  opposite  sides 
of  a  boundary  in  a  quartz  plate 
means  that  the  two  portions  will 
I  not  move  in  unison  and  in  the  same 
;  direction  in  the  electromechanical 
I  vibration  process.  Such  a  plate  has 


PRINTING 

LABEL  INFORMATION 
ON  CARTRIDGE 
\A  ENCLOSED  PUSES 


Working  closely  with  Underwriters’  Laboratories,  Inc,  and  with  lead¬ 
ing  fuse  manufacturers,  Markem  has  developed  a  method  which 
makes  possible  for  the  first  time  the  printing  of  label  information 
directly  on  cartridge  enclosed  fuses  at  production  rates.  Markem’s 
direct  ink  imprints  cannot  "fall  off"  ana  are  unaffected  by  moisture 
,  or  ordinary  chemical  atmospheres.  Paper  label  invento^  and  wastage 
problems  are  eliminated.  Print  is  larger  and  color  coding  and  identi¬ 
fication  are  simplified.  Fuse  manufacturers  anticipate  better  labeling 
at  higher  production  rates  and  with  lower  costs.  The  Markem  Method 
— Markem  Machine,  Markem  type  and  ink  and  the  special  recordmg 
die  roll  for  use  when  UL  Manifest  is  required — as  well  as  the  imprint 
itself  meet  with  UL  approval. 


HFIP  Ynil?  marking  problems.  Markem  has  been  providing 
“tLI  lUU.  industry  with  production  techniques  and  equip¬ 
ment  to  identify,  decorate  or  designate  its  products,  parts  and  pack¬ 
ages  fince  1911.  Markem  also  provides  technically  train^  men  who 
are  available  in  your  area  to  assure  continued  satisfaction  with  Markem 
methods  and  equipment. 

When  you  have  a  marking  problem,  tell  us  about  it  and  send  a  sample 
of  the  item  to  be  marked.  Perhaps  a  complete  Markem  method  Iim 
already  been  developed  to  solve  your  problem.  If  not,  Markem  will 
work  out  a  practical  solution. 

Marksm  Mochms  Company*  Koona  5,  N.  H.,  U.SA. 
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////  scale  response 

lyhalff  a  second! 


high  speed  recorder 


the  new 


Xf  your  reseeurch  program  calls  for  recording  variables  that  change  with 
split-second  speed— investigate  the  new  ElectroniK  High-Speed  recorder.  Its 
pen  can  streak  across  the  full  width  of  the  1 1-inrh  chart  in  only  unc-haif  sccondl 
This  exceptional  speed  across  a  wide  chart  assures  faithfully  detailed  recording 
of  swiftly  changing  conditions  .  .  .  shows  every  significant  "mggle”  that  other 
instruments  have  to  overlook. 

To  achieve  high  pen  speed  without  overshoot,  the  instrument  embodies  an 
improved  velocity  damping  circuit  that  brings  the  pen  to  a  fast,  smooth  stop  at 
its  balance  position.  Chart  speeds  as  fast  as  4  inches  per  second  spread  out  the 
vertical  time  base  for  maximum  readability.  Power  reroll  of  paper  is  available 
at  the  high  chart  s{)eeds. 

Like  all  ElectroniK  instruments,  this  model  records  any  d-c  millivoltage  signal 
.  .  .  operates  with  thermocouples,  strain  gauges,  and  a  host  of  other  trans¬ 
ducers.  It  can  be  supplied  for  full  scale  spans  as  small  as  one  millivolt. 

Your  local  Honeywell  engineering  representative  will  be  glad  to  discuss  how 
this  new  instrument  can  help  you  in  your  laboratory.  Call  him  today  ...  he  is 
as  near  as  your  phone. 

Minneapous-Honeywell  Regulator  Co.,  Industrial  Division,  4428  Wayne 
Ave.,  Philadelphia  44,  Pa. 

•  lEFfXfNCE  DATAt  Nritt  fV  OlU  ShHt  N«.  10.0-13 


EIvctrical  CharactsrUtics 


SENSITIVITY 

0.14%  of  span  or  4  microvolts, 
whichever  is  greater. 

ACCURACY 

±  o/  scale  span  or  4.5 

microwits. 

MINIMUM  SFAN 

1  millivolt. 

FBI  SPEED 

second,  full  scale. 

CHART  SPEED 

1,  2,  3,  or  4  inches  per  se(ond — 
or  optionally,  2,  4,  6,  or  8  inches 
per  minute. 

MPUT  SIONAl 

any  d-c  millivoltage. 
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tection  for  electronic  units  and  sensitive  instruments  by  correctly 
designed  and  precisely  manufactured  Lord  Mountings  and 
Bonded-Rubber  parts. 


Y IBRATION  and  shock  are  natural  encTnies~of.,electromc 
equipment  and  precisiqn  instruments  ...  To  control  the  damage 
which  these  enemies  can  do.  Lord  Vibration  Control  Mountings 
and  Bonded  Rubber  Parts  are  used  to  very  profitable  advantage. 
More  than  a  quarter  century's  experience  in  dealing  with  vibra¬ 
tion  and  shock  is  yours  when  you  take  advantage  of  Lord  engi- 


USING  AN  OSCILLOSCOPE  as  a  remote 
indicator  for  a  master  clock  can  be 
accomplished  with  the  circuit 
shown  in  Fig.  lA.  A  60-cycle  volt¬ 
age  is  applied  through  the  tube  and 
90-deg  phase  shifting  network  to 
the  plates  of  the  c-r  tul)e,  producing 
a  circular  sweep. 

At  the  master  clock  a  60-cycle 
synchronous  motor  drives  a  set  of 
contacts  mounted  90  deg  apart. 
The  contacts  are  arranged  so  that 
each  time  they  pass  one  of  the  clock 
hands  a  circuit  will  be  closed  puls¬ 
ing  an  r-f  transmitter.  The  contact 
for  the  minute  hand  is  outside  the 
radius  of  the  hour  hand  so  that  it 
will  contact  only  the  longer  hand. 
The  minute-hand  contact  also  pro¬ 
duces  a  larger  pulse  voltage  mak¬ 
ing  a  larger  trace  on  the  oscilloscope 
screen. 

An  r-f  amplifier  and  detector  at 
the  oscilloscope  receives  the  pulses 
from  the  master  station,  and  since 
the  circular  sweep  of  the  c-r  tube  is 
in  synchronism  with  the  60-cycle 
motor  driving  the  contactors,  traces 
will  be  produced  on  the  screen  at  a 
position  corresponding  to  the  posi- 


fLECTRONS  AT  WORK  (continHcd) 

a  reduced  activity  and  is  likely  to 
be  worthless  as  an  oscillator. 

This  material  has  been  abstracted 
from  “The  Properties  of  Synthetic 
Quartz  Crystals  and  Their  Growing 
Technique”,  by  Dr.  D.  R.  Hale, 
Brush  Strokes,  Dec.  19.52. 


Two  Synchronized 
Clock  Circnits 

By  D.  Sachs 
Boh  Angeles,  Calif. 


L^© 


HUGHES  NOW  OFFERS  For  commer¬ 
cial  application  eight  new  RTMA 
germanium  diode  types  equivalent 
in  every  respect  to  Hughes  regular 
subminiature  types— and  in  addi¬ 
tion  carrying  forward  current 
minima  of  10  ma.  and  20  ma.  at 
41  volt! 

THESE  HIGH-CONOUCTANCE  Hughes 
Diodes,  a  product  of  Hughes  pio¬ 
neer  research  in  semiconductors, 
provide  better  combinations  of 
high  peak  inverse  voltage,  high 
back  resistance  and  low  forward 
resistance  than  have  ever  before 
been  available  in  production  quan¬ 
tities.  Volume  orders  for  these  new 
types  can  be  filled  from  stock. 

HUGHES  GERMANIUM  DIODES 
have  proved  consistently  able  to 
meet  exacting  requirements  in  air¬ 
borne  electronic  equipment  for 
navigation,  fire  control,  and  guided 
missiles.  Besides  having  the  advan¬ 
tages  of  germanium  diodes  over 
vacuum  tubes,  Hughes  Diodes 
alone  are 


Maximum 

InvtrM 

Currtflt 


Forward 

Currant 

#  V 


IN'jSB 


RTHA 

Typa 


Oaacription 


High 

Paak 


High 

Back 

Rasistanca 


High 

Back 

Raaiatanca 


High 

Back 

Rasistanca 


Ganarat 

Purposa 


JAN 

Typaa 


HUGHES 

SETS  NEW  STANDARDS  OF 

f 

DIODE  CONDUCTANCE 


Wont  more  informotien?  Um  poit  card  on  loit  page 
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each  HUMIDITY-CYCLED 
each  TEMPERATURE-CYCLED 
each  JAN  SHOCK-TESTED 
Hughes  Diodes  are  also  supplied 
to  special  customer  specifications, 
including  high  temperature  elec¬ 
trical  requirements. 


hermetically 
sealed 
in  glass 


HUGHES  GERMANIUM  DIODE  ELECTRICAL  SPECIFICATIONS  AT  25'  C. 


for 

electrical 

stability 


Addrens 
inquiries  io 


HUGHES 


Aircraft  Company 


Culver  City 


California 


^hat  voitaga  at  which  dynamic  rasiatanea  it  <aro  undar  spaclfiad  cornlitioAf.  Each  Hughaa  Dioda  it 
aub^ectad  to  a  voltaga  riaing  linaaHy  at  90  volla  par  aacond. 

**Formaf1y  IN69A.  tFormarly  1N70A.  iFormady  1N81A.  Naw  Ivoaa  in  red 
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tion  of  the  hands  on  the  master 
clock. 

A  clock  circuit  kept  in  synchron¬ 
ism  by  one  second  pulses  from  a 
110-v  60-cycle  line  is  illustrated  in 
Fijf.  IB.  A  clipper  and  differentiat- 
infr  circuit  produce.^  60  sharp  pulses 
per  second.  Three  step-down  count¬ 
ers  of  the  diode-blocking-oscillator 
type  reduce  this  to  one  pulse  per 
second,  which  will  energize  the 
relay  operating  a  clock  mechanism 
at  the  rate  of  one  pulse  per  second. 


new  miniaturized 
tuning  fork  resonator 
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Grid  Current  Synchroni7.ation 
System 

Advantages  of  simplicity  obtained 
by  using  a  Miller  transitron  in  a 
sweep  circuit  are  often  offset  by 
limitations  this  circuit  imposes  on 
scan -to-fly back  ratio  and  synchro¬ 
nization.  The  usual  method  used  to 
overcome  this  effect  is  to  inject  a 
synchronizing  signal  on  the  sup¬ 
pressor  of  the  tube.  This  method 
presents  the  problem  of  preventing 
the  synchronizing  signal  from  mod¬ 
ulating  the  sweep  velocity. 

To  eliminate  these  difficulties  the 
circuit  described  here  was  devel¬ 
oped.  The  transitron  tube  V,  is 
used  in  a  cathode-follower  circuit 
with  V,  as  the  follower.  In  opera¬ 
tion  tube  V,  grid  bias  is  adjusted  to 
the  point  where  it  begins  to  conduct 
at  the  end  of  each  sweep,  reducing 
the  gain  of  F,.  This  in  turn  re¬ 
duces  the  negative  feedback  due  to 
C.  allowing  the  positive  feedback 
between  the  screen  and  suppressor 
of  Vt  to  initiate  the  flyback.  Thus, 
the  grid  potential  of  F,  determines 
the  sweep  length  and  can  be  used 
as  a  control,  eliminating  the  need 
for  injecting  a  signal  on  the  sup¬ 
pressor. 

In  the  circuit  shown,  potentiom¬ 
eters  Ri  and  /?,  provide  amplitude 
and  synchronization  control  and  R, 


4INIATURE 


MINIATURE  •  MINIATURE  •  MINI 

ATURE  •  MINIAT^R  -  MINIATURE  •  MINIATURE 
miniature  •  MINIATi'RE  •  MINIATURE  •  MIN 
ATURE  •  miniature  •  MINIATURE  •  MINIATURE 


accuracies 


1  pan  in  10,000  (.01%)  or  1  part  in 
from  —40*  to  +  85"  Centigrade. 


frequencies 


From  400  to  2,000  cycles  in  either  accuracy  rating, 


construction 


Thermally  compensated,  solder-sealed  and  evac¬ 
uated,  completely  interchangeable,  internally 
mounted  using  shock  retarding  silicone  rubber, 
externally  designed  for  fastening  to  chassis  through 
silicone  rubber  grommets  thus  providing  excellent 
vibration  and  shock  isolation. 


7«r  CMRfflRt*  InlMtiMtlMi  writ*  f*r  F*M*r  N*.  192  *t  HVaclnth  2-4M0 


Philamon  Laboratories  Inc 


FIG.  1 — Th*  modiiicd  Miller  traositron 
circuit 
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COMMttCIAl 
COMfONiNTS 
OUALITT  — 
DtKNOAIIUTY  — r 


HIGH  HOtllTV 
TRAN^fOKMEKS 
•/t  M  20  CK  TO  M  KC 


NO  1140  NULL 
DETECTOR 
COMPLETE  WITH 
SELECTIVE  CIRCUITS 


NO  I020t  MEGOHMMETER 
2,000,000  MEGOHMS 
OlEEa  READING 


toroidal  INDUCTORS 
to  CPS  TO  I  MC 


SUI  MINIATURE 
HERMETICALLV  SEALED 
COMMUNICATION 
COMPONENTS 


SLUG  TUNED 
COMPONENTS 


NO.  IIIO  NULL 
DETECTOR  t  VACUUM 
TUIE  voltmeter 


SUI  MINIATURE 
HERMETICALLY  SEALED 
toroidal  INDUCTORS 


DECADE  INDUCTORS 
W  CPS  TO  MO  kc 


NO.  1 1  IRA  INCREMSNTaL 

inductance  midge 

A  NECESSITY  POR  EVUY  LAI 


HEEOSEAL  TREATMENT 
APN-II  SPfCS. 


CHANNEL  MOUNTING 
INCXPINSIVS-REUAlU 


PREaSION  FilTUS 
IR  CPS.  TO  I  MC. 
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rzLan 


CJ'vObuL- 


SELENIUM  RECTIFIERS 


controls  the  sweep  velocity.  Diode 
V«  prevents  the  suppressor  from  be- 
cominf  positive  and  Vk  prevents 
grid  current  in 

Amplitude  of  the  sweep  is  de¬ 
termined  by  V,  and  the  amplitude 
control,  and  is  independent  of  the 
sweep  velocity. 

This  article  has  been  abstracted 
from  ‘‘The  Miller  Transitron”  by 
O.  C.  Wells  appearing  in  the 
September  1962  issue  of  Electronic 
Engineer. 


Power  Type 

Available  over  a  raoRe  chat  in- 
cludea  a  few  volu  and  milliam- 
peres  of  current  to  hundredt  of 
void  and  tbouaandt  of  amperet. 
Fourteen  cell  aiaet  provide  wid¬ 
est  available  range  of  selection. 


mrPENOABl.^ 


Radio  Type 

Versatile  low-coat  rectiEers  that  have  found 
application  in  all  types  of  electronic  equip¬ 
ment  as  well  as  radio  and  television  receivers. 
A  complete  line  is  available. 


giT/yfN CABLE 


Embedments 

A  recent  "first"  in  the  industry,  Sarkes  Tar- 
zian  embedments  offer  the  advantages  of  her¬ 
metically  sealed  rectifiers  at  a  fraction  of  the 
size,  weight  and  cost. 


n£PENDAB\JL 


Diodes 


Currently  available  in  two  sizes.  (1/8'  and  1/16*  housings) 
Sarkes  Tarzian  diodes  are  designed  for  use  as  limiters,  bias 
voltage,  low  current  relay  voltage  and  many  other  very  low 
current  applications. 


High  Voltage 

This  popular  line  of  tubular  rectifiers 
offers  the  design  engineer  a  compait — 
long  lived  high  voltage — low  current 
source  of  DC  power. 


P/eeie  util*,  uir*  or  pboot  for  tompltlt  imfor- 
matioH  OH  oil  lypri  of  Sarkis  Tartian  StliHium 
Rtdifiirs. 


Sarkes  Tarzian,  Inc* 

RICTIFIER  DIVISION 


Neon  Lamp  Flip-Flop  and 
Binary  Counter 

By  H.  a.  Vuylstekb 

Techniache  Laboratoria 
Vssiveraity  of  Ohent 
Ghent,  Belgium 

Neon  glow  lamps  in  place  of  the 
usual  triodes  or  thyratrons  in  flip- 
flop  and  binary  counter  circuits 
have  many  advantages  including 
low  current  consumption,  low  cost 
and  stable  operation  when  bulbs 
having  the  same  operating  charac¬ 
teristics  are  used.  The  circuits  de¬ 
scribed  here  use  NE-2  lamps. 

The  basic  circuit  is  shown  in  Fig. 
lA.  Two  glowlamps  are  connected 
in  series  with  a  resistance  R.  The 
midpoint  voltage  V/2  is  chosen  be¬ 
tween  the  firing  and  extinction 
voltage  of  the  lamps  being  used. 

A  triggering  pulse  applied 
through  capacitor  C  to  the  midpoint 
will  cause  one  of  the  lamps  to  ignite ; 


D«pt.  E-2  415  N.  Coll*g«  Av«h  lioomington,  Indiano 


FIG.  1 — Basic  circuit  (A)  ua*d  in  Oip- 
flop  and  binary  counlar.  Flip-flop  (B) 
UM*  NE-2  neon  lamps 
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To:  Assembly  Division 
From:  President's  Office 


Dear  Jim:  ^horkine  over  quarterly 

I've  just  been  checking 

I  see  unbelievable  reduction 
records.  ^  Hope  yea  ere 

"  r  eer  standard  of  quality 
maintaining  our  Please 

these  figures  are  rignt 
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this  ignition  will  increase  the  po¬ 
tential  difference  across  the  other 
lamp  causing  it  to  Are.  A  positive 
pulse  will  cause  L,  to  fire  first,  fol¬ 
lowed  immediately  by  L|.  A  nega¬ 
tive  pulse  will  fire  L,  first. 

The  flip-flop  circuit  shown  in  Fig. 
IB  is  made  by  doubling  the  original 
circuit  and  adding  a  commutation 
capacitor  A.  A  trigger  pulse  of 
about  20  volts,  either  positive  or 
negative,  will  cause  the  circuit  to 
function.  A  positive  pulse  will  trig¬ 
ger  one  of  the  two  left-hand  lamps 
L,  or  L:,.  This  will  be  followed  im¬ 
mediately  by  ignition  of  the  oppo¬ 
site  right-hand  lamp  L,  or  L,.  As¬ 
suming  L,  to  fire  followed  by  L,  the 
potential  at  point  B  will  be  lowered 
depending  on  the  current  drain, 
while  the  potential  of  point  B'  re¬ 
mains  at  full  voltage. 

A  subsequent  pulse,  either  posi¬ 
tive  or  negative,  will  fire  the  other 
pair  of  glowlamps,  L,  and  L«.  This 
will  cause  a  voltage  drop  at  point 
B',  which  will  be  applied  through 
the  commutation  capacitor  to  point 
B  lowering  the  voltage  at  B  below 
the  extinction  voltage  of  lamps  L, 
and  u,.  These  lamps  will  go  to  the 
nonconducting  state  and  L,  and  L« 
will  continue  to  glow.  Each  succes¬ 
sive  pulse  will  cause  the  alternate 
pair  to  glow. 

This  circuit  can  be  u.sed  as  a 
binary  counter  by  repeating  the 
same  circuit  n  times  for  counting  2'. 
The  pulses  can  be  applied  to  succes¬ 
sive  stages  by  connecting  point  B' 
to  the  input  of  the  next  flip-flop 
through  a  suitable  capacitor  and 
clipper  to  suppress  the  negative 
pulse. 

Glow  lamps  used  in  these  circuits 
have  the  added  advantage  of  indi¬ 
cating  the  state  of  equilibrium  with¬ 
out  supplementary  equipment.  Due 
to  their  exceptionally  small  current 
drain  they  are  well  suited  to  port¬ 
able  use  with  batteries. 


ANOTHER  EXAMPLE  OF 


PIONEERING 


WatonMD  RAYONIC  CATHODE  RAY  TUBES 
kavR  mchMl  stW  imtar  haifiib.  Slnct  ttra  Intro- 
tfucUM  ft  Um  Wattnmn  RAYONIC  3MP1  for 
aUnialiirizad  atdilescoptt  and  tha  Watarnun  da- 
vaiapad  ractanialar  3SP  CATHODE  RAY  TUBE, 
tcMMx  In  aor  laboratarias  hava  diliianUy 
taartiiad  far  a  mara  parfact  answar  to  tlia  parplax- 
Ini  proMam  a(  traca  briiMnatt  varsut  drtaction 
santiUvity.  Tba  3XP  RAYONIC  CATHODE  RAY 
TUBE  is  tbair  answar  to  providing  a  brllHant  and 
sharply  dallnad  traca  and  Mgli  daflactian  sansl- 
Uvlty  at  nadhim  anada  potantials.  Whan  tha  3RP 
ar  3SP  tubas  ara  oparatad  at  1000  Volts  socond 


anoda  and  comparad  against  tha  3XP  at  2000  VoHs 
on  tba  sacond  anoda,  tba  rasults  ara  astonisbing. 
Far  tba  sama  size  spot,  tha  3XP  Hght  output  is 
improvod  by  a  factor  of  4  and  Its  vortical  sansi- 
tivlty  Is  Improvad  by  a  factor  of  2,  with  tha  hori¬ 
zontal  sansitivity  ramalning  aqual  to  that  of  tha 
oUiar  tubas.  Bacausa  Uia  3XP  Is  andosad  In  a 
shortar  onvalopo  and  Is  oguivalant  to  Uia  3RP 
and  3SP  with  raspoct  to  Intaralactrodo  capadtias, 
it  lands  itsaif  roadtiy  for  high  fraquancy  vidao 
work,  as  waH  as  for  low  rapatitiva  oparation. 


SIZE. 

PACE . 

LENGTH . 

BASE . 

TYPICAL  OPERATING  CONDITIONS 
PILAMENT . 


1  'A  X  3  IikIim 
. .  8.875  IikIim 
. Loctal 


ANODE  #2 . . 

ANODE  #1 ......... . 

GRID#1 . 

DEFLECTION  PAOOR  IN  VOLTS/INCH 

D1  lo  D2 . ,... 

D3  lo  D4 . 


AVAILABLE  in  PI,  P2,  P7,  and  Pit  Phosphorf 


PRODUCTS  CO.,  INC. 

WATERMAN  KODUaS  MaUDE 


Tube  Envelope  Temperature 

By  Walter  R.  Jones 

Panel  on  Hlectron  Tube* 

StS  Broadway,  gth  Floor 
New  York  IS,  AT.  Y. 


Operating  temperature  of  tube 
envelopes  becomes  increasingly  im¬ 
portant  as  the  size  of  electronic 
equipment  is  reduced.  If  the  same 
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Are  any  of  these  problems  yours? 


1 .  Need  rubber-like  properties  for  long  periods  of  time  under 
extreme  temperatures?  EMPIRE®  Silicone  Rubber  Coated  Glass 
Cloth  (Class  H  insulation)  is  suitable  for  use  over  a  temperature  range 
of  —70*  F  to  400*  F  ...  is  resistant  to  thermal  shock  . . .  will  not 
crock,  become  brittle  or  deteriorate  at  high  or  low  temperatures  . . . 
offers  good  resistance  to  lubricoting  oils  and  most  chemicals  . . .  has 
good  dielectric  strength  ond  low  power  factor. 


2.  Looking  for  molding  plate  for  Class  H  installations?  Silicone 
molding  plate  for  Class  H  applications  which  could  not  be  produced 
successfully  with  regular  built-up  mica  splittings  can  now  be  manu¬ 
factured  from  ISOMICA*  (built-up  continuous  mica  sheets).  ISOMICA 
silicone  bonded  molding  plate  has  excellent  moldability... excellent 
retention  of  shape... and  an  extremely  high  degree  of  homogeneity. 

*Trade-mork 


3.  Looking  for  a  versatile  material  with  special  mechanical, 
electrical  and  structural  properties?  LAMICOID®— a  laminated 
plastic  made  with  various  fillers  — is  available  in  standard  NEMA 
grades  and  others,  with  characteristics  such  os  punching  adapta¬ 
bility,  heat  and  moisture  resistance,  tensile  strength,  impact  strength, 
low  loss  factor,  high  dielectric  strength,  and  properties  "custom- 
made"  to  your  specifications. 


4.  Want  your  signs,  instrument  panels,  nameplates  and  dials 
to  look  better,  last  longer,  be  easier  to  install  and  maintain? 
DECORATIVE  LAMICOID  lends  itself  readily  to  marking  by  engrav¬ 
ing,  sondblasting,  silk  screen  and  rubber-plate  printing,  painting, 
filling  or  use  of  printed  matter.  Resists  wear,  aging,  weathering,  oils, 
corrosive  vapors,  moisture  and  temperature  extremes.  WijMS  clean 
with  a  damp  cloth. 


Whatever  electrital  insulating  materials  you  need,  MICO  makes  them  Itest. 
We  manufacture  all  standard  types  and  many  special  materials,  or  fabricate 
parts  to  your  specifications.  Send  us  your  blueprints  or  problems  today. 


MICA 

Schangetody  1,  Naw  York 


Offices  in  Principal  Cities 

lAMICOlO*  (UmliMtoa  Platlic)  •  MIC ANITI*  (leiH-eo  Mica)  •  fMrWt*  (Vaniltli*4.Fabrict  ana  Paow)  •  PAMICATIO  MICA  a  ISOMICA* 
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^/£&^M0DIL  1809 
BRIDCI  CONTROL  UNIT 

FOR  VIBRATION  AND  STRESS  ANALYSIS 


D««ign«d  at  a  companion  unit  to  Contury's  fomout  Modal  409  Oscillograph,  tha  Modal 
1809  8ridga  Control  Unit  it  tha  lotatt  addition  to  Contury'i  lino  of  induttry-ttondord 
vibration  and  ttratt  analyzing  aquipmont.  Pochagad  in  a  small,  compact  tpaco,  tha  unit 
cantains  all  of  tha  focilitiot  nocatsory  for  usa  with  12  channolt  of  rasitlaiKO  strain  gagas 
or  bridga-typa  transducors.  Whara'  usad  with  tha  Modal  409  Oscillograph,  it  it  nacattory 
only  to  connoct  strain  gagas  and  powor  tourca  to  hova  a  complato  slrass-ttrain  maoturing 
ond  rocording  systom,  small  and  ruggad  onough  ta  ba  plocad  in  an  aircraft  wing  tip  or 
guidod  mistilo  worhoad. 


FEATURES: 

Siza:  4%"  z  7"  K  11". 
Walghti  101^  pounds. 
Aluminum  cata. 

Up  to  12  channals. 


For  any  rasistanca  strain  gaga  or  bridga-typa 
tronsducor. 

May  ba  usad  with  diroct  indicating  instrumant. 
Powar:  Control  unit,  22-28  Volt  D.C. 

Strain  gaga,  6-28  Volt  D.C. 

W'ritt  for  BulUtin  CGC — 307 


MODEL 

409 

OfCIUOORAPH 


Tha  Cantury  Modal  409  OKillogroph  has  boon 
waight  raquiramants  ora  limitad.  Tha  Oscillogr 
subjactad  to  occalarations  up  to  20  G't. 

FEATURES: 

Sizai  5"  z  6>Kt"  z  11%". 

Waight;  13  pounds. 

Cost  oluminum  cota. 

Papar  spaadt  variabla  16"  to  6" 
and  2"  to  24"  par  sacond. 

Wrilt  for 


datignad  for  rocording  data  wharo  tpaca  ond 
oph  hot  baan  tostod  to  rocord  faithfully  whila 

Datochablo  daylight  loading  magazina  with 
a  capocity  of  3H"  z  100'  papar. 

2  to  14  individual  channals. 

Troca  idantification. 

Traco  viawing. 

tin  CGC— 303 


GEOPHYSICftL  CORPORATION 

TULSA.  OUAMOMA 

4  1.  I,  ‘  It.  .  .  .  „  -4  - 


ELECTRONS  AT  WORK  (continaad) 

amount  of  power  is  to  be  dissipated 
within  two  enclosures  one  of  which 
is  much  smaller  than  the  other, 
the  temperature  of  the  smaller  en¬ 
closure  will  rise  to  much  higher 
values  than  that  of  the  larger.  This 
fact  is  borne  out  in  Table  I,  which 
indicates  both  areas  and  maximum 
dissipations*  for  the  bantam  or  T9 
tube,  the  miniature  or  T5i  tube 
and  subminiature  or  T3  tube.  It 
will  be  noted  that  as  the  sizes  de- 
crea.se,  the  value  of  watts  per 
square  inch  is  increased  and  the 
maximum  bulb  temperature  is  in¬ 
creased  correspondingly.  The  life 
of  a  vacuum  tube  is  materially  af¬ 
fected  by  the  operating  tempera¬ 
ture  of  its  bulb,  as  well  as  its 
other  parts. 


TABLE  I — Bulb  Temperature 
at  Sea  Level 


T9 

15H 

T3 

Bulb  Arc*  (Sq  lit  ) 

10.5 

4  1 

17 

M«x.  W«ttt  DiMip«Uon 

18.7 

16.8 

7.8 

With  p«r  Squart  Inch 

1.78 

4.1 

4.6 

M«x.  Bulb  Temp  dej  C 

Ambient  S3C 

160 

955 

980 

There  are  some  absolute  limits 
on  the  permissible  glass  tempera¬ 
ture,  one  being  the  softening  point 
of  the  glass  and  another  the  point 
at  which  appreciable  conductivity 
occurs — called  electrolysis.  Below 
these  limits  there  is  an  indefinite 
region  in  which  varying  kinds  and 
degrees  of  trouble  are  encountered, 
especially  owing  to  evolution  of  gas 
from  the  bulb,  itself  the  getter  and 
other  tube  parts.  The  temperature 
of  concern  is  that  at  the  hottest 
spot  on  the  envelope,  which  usually 
occurs  midway  between  the  top  and 
bottom  micas.  The  location  can  be 
readily  found  by  the  use  of  tem¬ 
perature  sensitive  lacquers  mar¬ 
keted  by  Tempil  Corporation,  11 
West  25th  Street,  New  York  City. 

During  manufacture,  while  the 
vacuum  tube  is  on  the  production 
pumping  set-up,  the  envelope  and 
the  metal  parts  within  the  tube 
structure  are  heated  to  much  higher 
temperatures  than  tho.se  to  which 
they  would  normally  be  subjected 
during  operation  in  order  that  all 
of  the  absorbed  and  adsorbed  gases 
may  be  removed.  If,  however,  dur¬ 
ing  operation,  the  operating  tem- 
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How  Robertshaw-Fulton  built  a  better  Water  Heater  Control 

with  Driver-Harris  NILVAR 


^he  new  “Unitrol”  Robcrtshaw-Graysoa  gas  water 
heater  control  streamlines  three  essential  controls  into 
one  valve  body:  a  snap  aaion  thermostat,  a  snap  action 
pilot,  and  a  large-capacity  gas  cock.  This  reduces  inven¬ 
tory  for  the  water  heater  manufaaurer  and  simplifies  part 
stocking  for  the  dealer. 

The  “Unitrol”  provides  a  thermostat  capable  of 
delivering  maximum  amount  of  useful  movement,  by 
employing  a  copper  tube  enclosing  a  Nilvar  alloy  rod. 
The  tube  expands  and  contraas  very  appreciably  in 
response  to  immersion  temperatures.  But  the  Nilvar  rod, 
because  it  is  dimensionally  stable,  does  not  vary  in  length. 
Since  the  free  end  of  the  Nilvar  rod  actuates  the  working 
gas  valve,  the  slightest  movement  of  the  temperature- 


sensitive  copper  tube  is  fully  utilized  to  control  flow  of 
gas  to  the  burner. 

Says  Robertshaw-Fulton:  “The  outstanding  dimen¬ 
sional  subility  of  Nilvar  actually  permits  minute  changes 
in  water  temperature  to  regulate  the  heat  supplied  by  the 
burner,  thus  assuring  extremely  accurate  operation.” 

Nilvar  has  a  temperature  coefficient  of  expansion  as 
low  as  .000001  per  degree  C.,  lowest  of  any  alloy;  com¬ 
parable  to  that  of  quartz.  Somewhere  in  your  engineering 
operations  such  extraordinary  dimensional  subility  may 
solve  a  problem— help  to  perfea  product  performance. 

We  shall  be  glad  to  make  recommendations  based  on 
your  particular  needs. 

*r.u.  Ba*.  U.S.  Ski.  oe.1 

Nihror  i$  producad  onfir  by 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

■RANCHiS;  CkUaga,  OettaM,  CItvaletid,  let  Angelas,  San  Frnncisca 
In  Conodoi  Dm  B.  GUBNING  WIK  COMPANY,  Ud..  HemWon,  OMorfa 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING.  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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MORE  WAYS  TO 

SQUEEZE  PENNIES 

OUT  OF 

UPSET  SPECIALS  COSTS 


specially  designed  upset  products  are  solv¬ 
ing  thousands  of  problems.  Dozens  of  design 
pointers  on  them  are  yours  for  the  asking. 
Send  us  your  sketches,  prints,  finished  pro¬ 
ducts  for  suggestions. 


An  intngril  wtsltnr 
iddtvnrylittintothn 
cost  of  in  indonlod 
hold  part,  and  can 
sa«a  tha  cost  ol  a 
washar.  • 


A  aquaraly 
shaarad-otf  point 
costs  lass  than  a 

loondad  or  any  - 

othar  shapa,  and  is 
lust  as  aftactiva  lor 
most  putposas. 


An  unthraadad 
araa  oflassdiamatar 
than  tha  thraad 
crasts  costs  lass 
than  having  both 
0  I  tha  s  a  m  a 
diamatar. 


Tha  laid  ol  a 
rollad  thraad  makas 
littia  diltaranca  to 
tha  cost.  But  tha 
pitch,  if  too  groat 
in  ratio  to  tha  stock 
diamatar,  can  raisa 
tha  cost. 


e#  Hill  chart  arm  ovat/obla  on 
raquosf  for  vsa  in  drolling  and 
purchating  dopartmonts. 


MACHINt  SCRiWS  AND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS 


m  PROGRESSIVE 

MANOFACTIRING  COMPANY 

so  NOlWOOD  ST,.  TOIRINCTON.  CONN. 


wun  rat 
out  CAUUW 


ELECTRONS  AT  WORK  (continnedT 

perature  of  the  envelope  or  the 
parts  them.selves  exceeds  the  tem¬ 
peratures  reached  while  the  tubes 
were  being  pumped  during  produc¬ 
tion,  it  is  likely  that  varying 
amounts  of  gases  will  adversely 
affect  tube  life. 

Normally,  the  function  of  the 
getter  that  produces  the  silver-like 
deposit  or  the  black  deposit  on  some 
of  the  newer  tubes  is  to  provide  a 
means  for  removing  any  gases  that 
may  subsequently  be  set  free  dur¬ 
ing  the  operation  of  the  tube. 
There  is  a  limited  amount  of  gas 
that  this  getter  material  can  safe- 

TABLE  II — Bulb  Tempercrtures 
23°  C  Ambient  crt  Sea  Level 


Pcrctnt  Mtiimum  PUU  Dissipation 


Type 

Bulb 

to 

40 

60 

80 

100 

18AU7 

T6'i 

77C 

100C 

118C 

133C 

146C 

6C4 

T5'i 

64 

8t 

98 

113 

1t5 

6AH6 

T5'4 

88 

103 

116 

1t6 

132 

SU4G 

ST16 

105 

116 

1t7 

138 

149 

5687 

T64 

1t3 

140 

155 

155 

183 

ly  pick  up.  Amounts  beyond  this 
will  result  in  the  tube’s  gas  con¬ 
tent  being  materially  increased.  In 
addition,  if  the  glass  bulb  should  be 
heated  sufficiently  the  getter  patch 
may  be  caused  to  migrate  or  leave 
the  bulb. 

It  may  redeposit  itself  on  some 
■  cooler  part  of  the  tube  so  that  a 
considerable  amount  of  gas  trapped 
by  the  getter  will  now  be  released 
and  may  not  recombine  when  the 
getter  condenses  on  the  cooler  por¬ 
tions  of  the  tube.  In  this  instance, 
then,  the  gas  content  would  also  be 
materially  increased.  Should  the 
getter  condense  on  the  mica  sup- 
I  ports  of  the  tube  there  is  a  possi- 
I  bility  that  leakage  between  ele¬ 
ments  supported  in  the  mica  may 
be  increased.  This  leakage  may 
affect  performance  materially. 

As  seen  from  Table  I,  a  tendency 
to  decrease  the  size  of  electronic 
gear  aggravates  the  bulb-tempera¬ 
ture  condition.  Tube  life,  in  gen¬ 
eral,  can  be  extended  by  maintain¬ 
ing  low  temperatures  for  the  glass 
envelope.  This  is  especially  impor¬ 
tant  in  high-power  output  tubes  be¬ 
cause  of  their  higher  plate  and 
cathode  dissipations.  The  tempera- 
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FREQUENCY  CONTROL 
FOR  MILITARY 


MU 

CBT8TAL 

UNIT 


AB23W 


BH6A 


CR-23 


CR-27  BH8A 


0J)80  *  0.19999 


AR23W 


CR-30 


CR-36 


CR-45 

CR-46 
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LEDEX  ROTARY  SOLENOIDS 


ELECTRONS  AT  WORK 

tore  rise  in  the  envelope  may  be 
limited  by:  reduction  of  total  tube 
dissipation ;  provision  for  improved 
ventilation;  maintenance  of  low 
ambient  temperatures. 

In  general,  the  envelope  tempera¬ 
ture  of  small  receiving-type  power 
tubes  should  be  kept  below  175  deg 
centigrade  for  increased  reliability. 
The  chief  effect  of  high  tempera¬ 
ture  on  vacuum  tubes  is  not  a  sud¬ 
den  change  in  operating  character¬ 
istics  but  a  gradual  deterioration 
of  characteristics.  Table  II  indi¬ 
cates  the  operating  bulb  tempera- 
•  tures  for  five  types  of  tubes,  having 
various  sized  envelopes  for  plate 
dissipations  ranging  from  20  per¬ 
cent  up  to  maximum  rated  dissi¬ 
pations.  This  gives  an  idea  of  the 
extent  to  which  it  is  possible  to  re¬ 
duce  bulb  temperatures  by  decreas¬ 
ing  the  total  tube  plate  dissipa¬ 
tion. 


TABLE  III — Sea  Level  Bulb  Tem¬ 
peratures  vs  Dissipations  and 
Ambient  Temperature  Variations 


W«th  p«f  Sq  In 

Ambient  1  8  3  4  5 

Bulb  Temp  del  C  at  HoHcit  Spot 


a3C 

100 

170 

830 

880 

310 

160 

880 

860 

300 

340 

370 

850 

310 

350 

390 

480 

450 

The  ultimate  bulb  temperature 
depends  not  only  upon  the  dissipa¬ 
tion  within  the  tube  itself  but  also 
upon  the  temperature  of  the  sur¬ 
rounding  air  immediately  adjacent 
to  the  tube  envelope.  Table  III 
shows  how  these  ambient  tempera¬ 
tures  affect  the  bulb  temperature 
for  various  watts  per  square  inch 
dissipation.  From  these  data  it  is 
apparent  that  precautions  must  be 
taken  to  keep  the  ventilation  around 
the  tubes  such  that  the  tempera¬ 
ture  will  be  as  low  as  possible. 

The  importance  of  bulb  tempera¬ 
tures  on  tube  life  can  be  noted  in 
recent  information  published  by 
various  tube  manufacturers  show¬ 
ing  the  life  which  may  be  expected 
for  subminiature  tubes.  Most  of 
these  tubes  are  rated  for  maximum 
bulb  temperatures  of  200  deg  with 
a  few  having  a  rating  of  250  deg 
C.  A  reduction  of  bulb  temperature 
on  the  order  of  20  percent  when 


Right  Protection 


the  complete  line  for 
Television  •  Radio  •  Radar 
Instruments  •  Controls 
and  Avionics 


Piau  •  compleU  lioe  of  fast  clips, 
blocks  ani  fuse  holders 


hatcver  your  protecrion  requirements, 
you’ll  find  the  right  fuse  faster  when  you  look 
first  to  BUSS.  All  types  and  sizes,  from  1/500 
ampere  up,  are  included  in  the  complete  BUSS 
line.  This  can  simplify  your  purchasing  and 
stock  handling. 


To  assure  protection  to  both  the  product 
and  your  good  name,  every  BUSS  fuse  is  test' 
ed  on  a  sensitive,  electronic  device  for  correct 
construction,  calibration  and  physical  dimen- 
sions. 


TO  HELP  YOU  GET  STARTED  THE 
RIGHT  WAY 

BUSS  Fuse  Engineers  will  gladly  assist  you 
in  selecting  the  fuse  to  suit  your  needs  best . . . 
a  fuse  that  if  possible  will  be  available  in  local 
wholesalers  stocks. 


BUSSMANN  Mfg.  Ca.  (tX virion  of  McGraw  El«ttk  Co.) 
Univctrity  at  Jcffcnon,  St.  Louii  7.  Mo. 

ricaw  fend  me  bulletin  SFB  coniainin.  fact*  on 
BUSS  (mall  diaaentiun  fu*c«  and  fu*c  holder*. 


BUSSMANN  CO.,  Diviaion  ot  McOtaw  Electiic  Co. 

Universiry  >t  Jefferson,  St.  Louis  7,  Missouri 
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ILICTRONS  AT  WORK 


operatiner  in  the  region  of  200  deg 
C  bulb  temperatures  will  result  in 
a  substantial  increase  in  the  life 
expectancy  of  the  tubes.  The  cool¬ 
ing  of  the  tube  envelope  is  the  most 
important  consideration  in  mount¬ 
ing  the  tube. 

A  loose-fitting  shield  such  as  is 
commonly  employed  with  miniature 
tubes  may  increase  the  tempera¬ 
ture  appreciably.  The  situation 
arises  because  the  shield  is  not 
tight  fitting  but  instead  provides 
a  blanket  of  hot  air  around  the 
tube.  Thus  the  shield  does  not  pro¬ 
vide  a  good  thermal  contact  with 
bulb  of  the  tube  or  to  the  chassis 
and  cannot  effectively  cool  the 
bulb. 

If  shields  are  employed,  and  they 
are  tight  fitting  and  can  be  fas¬ 
tened  directly  to  the  chassis,  a  con¬ 
siderable  amount  of  heat  can  usu¬ 
ally  be  removed  in  this  manner.  To 
obtain  maximum  heat  radiation, 
the  shield  should  not  be  plated  and 
should  not  be  polished. 

So  far,  sea-level  altitudes  have 
been  assumed.  Many  tubes  oper¬ 
ate  at  high  altitudes  some  or  all  of 
the  time.  This  environment  aggra¬ 
vates  the  cooling  problem  still  more 
since  the  density  of  the  air  de¬ 
creases  with  altitude.  The  de¬ 
creased  effective  cooling  of  a  tube 
at  higher  altitudes  requires  that 
the  total  tube  dissipation  be  de¬ 
rated  in  order  not  to  exceed  criti¬ 
cal  bulb  temperatures.  This  derat¬ 
ing  depends  upon  the  altitude  and 
may  amount  to  as  much  as  40  or 
60  percent. 

To  obtain  maximum  reliability 
from  vacuum  tubes  and  equipment, 
it  is  important  that  pains  be  taken 
to  keep  the  operating  temperature 
of  the  bulb  at  its  hottest  spot  with¬ 
in  the  limit  specified  by  data  sheets. 
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ShrimF  bodfs  dre  a'cowMn'*** 


S 

hrimp  boats  encounter  rough  seas.  Their  safe  re¬ 
turn  can  depend  upon  the  reliable  electrical  power 
supply,  provided  by  Onan  generators. 

To  insure  performance  for  these  and  all  AC  and 
DC,  militaiy-  and  commercial  regulated  power  units 
they  manufacture,  D.  W.  Onan  &  Sons  Inc.,  has 
standardized  on  Regohm  voltage  regulators. 
Whether  on  sea,  land  or  air  applications,  this  low 
cost,  compact,  electro-mechanical  controller  dem- 


Powered  by  Onan  Electric  Generators 

Controlled  by 

Regohm 

Voltage  Regulators 


onstrates  rugged  ability  to  withstand  severe  vibra¬ 
tion,  shock  or  ambient  temperature  conditiorLs.  And 
you  can’t  beat  the  band  of  Regohm’s  voltage  regu¬ 
lation.  Standard  models  provide  constant  voltage 
output  within  less  than  ±2%. 

Onan  Engineers  like  these  additional  advantages 
of  Regohm  Voltage  Regulators: 

1.  Size— Regohm  is  small  in  size,  light  in  weight,  but 
big  in  performance.  It  is  a  natural  where  economy 
of  space  and  weight  are  major  considerations. 

2.  Low  Cost— Regohm  costs  less,  does  more,  than  the 
complex  equipment  that  once  was  the  only  available 
solution  to  control  problems. 

3.  Systom  Stabilizing— With  its  high  speed  averaging 
effect  and  a  built-in,  thoroughly  reliable  dashpot, 
Regohm  will  stabilize  control  systems  with  widely 
vary’ing  characteristics. 

4.  Low  Oporating  Power- Low  signal  power  re¬ 
quirement  of  one  watt  for  solenoid  bias  makes 
Regohm  easily  applicable  to  special  units. 

5.  Long  Life- In  properly  engineered  iastallations, 
Regohm’s  life  is  measured  in  years.  Shelf  life  b  sub¬ 
stantially  unlimited. 

6.  Simpiiflod  Maintonanco- Regohm’s  plug-in  fea¬ 
ture  simplifies  replacement  and  maintenance— there 
are  no  parts  to  renew  or  lubricate. 

Call  on  our  engmeering  and  research  facilities  to 
help  you  develop  opthnutn  design  for  your  equip¬ 
ment  and  system.  Learn  how  Regohm  can  help  you 
with  your  regulation  problem.  Write  for  Bulletin 
50LOO.  Address  Dept.  E,  Electric  Regulator  Corp., 
Norwalk,  Connecticut. 


REGOHM 


CONTROL  COMPONENT  IN:  S«rvo  •  ballary  chorgari  •  oirboriut  'onlrolt  •  porlobU* 

and  ilalionary  ganaraloft  *  marina  radar  •  invarlart  •  locomoliva  braking  lytlamt  •  mo- 
bila  lalapbonai  *  guidad  miuiiai  *  tignal  and  alarm  lytlamt  •  lalaphona  canlrol  ilolion 
aqvipmani  *  mognalic  clulchet  •  railroad  (ommunicalion  tytlamt. 
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Keyed  Mandrels  and  Dereelers  Speed  Winding  of  Coils 


Horizontal  flyback  coils  are  wound 
four  at  a  time  by  a  single  operator 
with  practically  no  machine  oflf-time 
for  loading  and  unloading,  through 
use  of  multiple  mandrels  designed 
especially  for  the  purpose  by  Cros- 
ley  Division  of  Avco  Mfg.  Corp. 
The  operator  disassembles  a  filled 
mandrel  and  reassembles  it  with 
empty  coil  forms  during  the  wind¬ 
ing  cycle  time. 

Each  flyback  transformer  has 
four  coils,  one  of  which  is  tapped, 
giving  a  total  of  nine  leads.  These 
must  be  brought  out  at  identical 


positions  on  each  unit,  to  insure 
positive  identification  during  sub¬ 
sequent  assembly  operations.  Key¬ 
ing  of  the  coil  forms  and  all  parts 
of  the  mandrel  achieves  this  by 
insuring  that  the  mandrel  can  be 
assembled  only  one  way.  Appro¬ 
priately  spaced  metal  pins  on  keyed 
spacers  are  used  between  the  coil 
forms;  as  each  coil  lead  is  brought 
out,  it  is  wrapped  around  the  cor¬ 
rect  pin.  The  lead  is  then  anchored 
in  position  on  the  coil  with  a  tab 
of  paper,  to  insure  correct  position¬ 
ing  of  leads  after  they  have  been 


Coiulruction  of  d.ro.l«r.  Mounting  bolt 
ha.  drilled  holo:  d.rool.r  bolt  fit.  Ioom- 
ly  in  thl.  and  ha.  two  lock  nut.  at  it. 
bottom  .nd  u  it  con  turn  frrnly  again.1 
.light  .pring  friction  without  g.lting 
looM.  D.rooler.  raduco  wlro  t.n.ion 
and  moko  it  more  conniant.  .Ince  heary 
.pool  doe.  not  turn 


unwound  from  the  metal  pegs  dur¬ 
ing  disassembly  of  the  mandrel. 

On  this  and  other  winding  ma¬ 
chines  in  Crosley’s  television  re¬ 
ceiver  plant,  simple  dereelers  are 
used  to  maintain  essentially  con¬ 
stant  Wire  tension  with  stationary 
spools  of  wire.  A  free-spinning 
wire  eyelet  is  mounted  on  top  of 
each  spool  in  such  a  way  that  it 
rotates  at  a  speed  directly  related 
to  that  at  which  wire  is  being 
wound  on  the  coils. 

When  a  spool  is  empty,  the 
mounting  bolt  of  the  dereeler  is 
loosened  with  a  wrench  so  that  the 
entire  assembly  can  be  spun  out 
with  the  fingers  for  changing 


Wladinq  Ilybock  colls  hi  mnltiplM  of  loar  on  koyod  maadrol.  Doroolon  eno  on  top. 
of  wlro  v>oola  at  lowor  right.  Top#  for  oiichorUig  looda  is  in  hoary  dispotmor,  with 
ond  of  tapo  anchorod  oror  tallstock  u  plocoo  can  bo  cut  oorily  with  Kiuors  tbot 
•ro  always  la  oporolor's  right  hand.  Viniilo  winding  i.  in  progroM.  oporotor  cuts 
tho  adhooiro  tapo  into  strip,  and  slick,  thorn  on  hor  loft  hond,  roady  for  instant  uso 
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HEV. 


»I«ATS  A  *I'6*IAIA 

^  without  wahmi'J 


Whether  it’s  shells  or  beads  —  or  good 
old  American  dollars,  for  that  matter  — 
you  just  can't  operate  successfully 
without  showing  a  profit.  That’s  why 
so  many  progressive  companies  depend  on 
Kester  quality  and  performance  to 
insure  maximum  results  in  production  at 
the  lowest  possible  cost.  And  we’ll  bet 
Kester  Solder  can  mean  more  "wampum” 
in  your  "wigwam,”  too ! 

An  nnginnwd  adaptation  can  ba  mada  to 
your  rpacifie  raquiramantt  wHh  Kattar  "44"  R»$in, 
"Ratin^Wa"  or  Mastic  Rosin-Cora  Soldar . . . 
variad  con  sizas  or  flux<ontanfs  art  availablo 
in  many  diffaront  diamators. 


KESTER 


SOLDER  COMPANY 

4204  WRIGHTWOOO  AVENUE,  CHICAGO  39,  ILLINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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Hp<K)l«.  The  mountinK  bolt  applies 
pressure  to  the  spool  when  tight¬ 
ened. 

A  shaft  for  the  spool  is  set  into 
a  steel  strap  that  is  part  of  the  coil¬ 


winding  machine.  A  small  spring 
applies  enough  drag  to  the  flying 
eyelet  arm  to  prevent  overshooting 
and  backlash  of  fine  wire  when  the 
machine  is  stopped. 


I 

I’roduelion  Testing  of  j 

Rectifier  Plates 

By  Jack  Bradshaw 

QuaHtu  Control  Engineer 
Bradley  Laboratories 
Neto  Haven,  Conn. 


Radar  Antenna  Liens  Made  From  Square  Tubing 


Exp«rliBMilal  rodor  Una  mad*  oi  aquar*  Monal  tubing,  oa  U  oppaorad  oftar  furaoca 
brating  and  ramoaal  of  aoidar 


Use  of  thin-wall  seamless  square 
Monel  tubing  solved  a  fabricating 
problem  in  connection  with  the  pro¬ 
duction  of  an  experimental  egg- 
crate  radar  screen  lens  for  the  U.  S. 
Signal  Corps.  The  requirement  was 
a  small  compact  parabolic  antenna 
lens  having  988  precisely  dimen¬ 
sioned  square  tubular  openings  with 
comparatively  thin  walls.  The  over¬ 
all  size  of  the  lens  was  30  inches  by 
20  inches. 

The  standard  method  of  making 
this  type  of  lens,  involving  assembly 
of  metal  strips  much  in  the  fashion 
of  the  cardboard  strips  for  egg 
crates  and  then  soldering,  was  found 
to  be  unsatisfactory  for  this  design. 
The  chief  problem  was  making 
openings  which  were  absolutely 
square  while  maintaining  thin  walls 
and  sharp  corners. 

The  next  technique  tried  by  the 
contractor,  I-T-E  Circuit  Breaker 
Co.,  Philadelphia,  Pa.,  was  as¬ 
sembling  square  brass  tubing  cut  to 
exact  length,  then  furnace-brazing 
in  a  jig.  Although  the  softest  avail¬ 
able  silver  solder  was  used,  the 
tubing  failed  to  braze  properly  and 
serious  cracks  developed  at  the 
sharp  corners. 

Investigation  then  revealed  that 
one  grade  of  hard-drawn  seamless 
Monel  tubing  made  by  Superior 
Tube  Co.  of  Norristown,  Pa.,  would 
provide  the  desired  strength,  cor¬ 


rosion  resistance,  electrical  proper¬ 
ties  and  ease  of  brazing.  The  pieces 
were  ordered  already  cut  to  their 
exact  lengths,  then  were  flash 
nickel-plated,  tin-plated,  coated  with 
soft  silver  solder,  assembled  in  an 
adjustable  jig  and  furnace-brazed. 


Human  error  in  reading  meters, 
formerly  a  bottleneck  in  testing 
daily  production  of  copper-oxide 
and  selenium  rectifier  plates,  has 
been  eliminated  by  the  development 
of  a  new  and  entirely  automatic 
tester  that  makes  the  required  re¬ 
verse  leakage  test  on  approximately 
25,000  plates  a  day.  Time  required 
per  test  is  only  a  fraction  of  that 
for  the  former  manual  operation. 

Plates  to  be  tested  are  loaded  in¬ 
to  the  hopper  at  the  top  of  the 
machine  in  batches  of  about  10,000, 
hence  loading  is  required  only  two 
or  three  times  a  day.  The  machine 
then  runs  unattended,  passing  ac¬ 
ceptable  units  down  the  slides  to 
a  waiting  tote  box  and  dropping  re¬ 
jects  through  the  slide  to  a  pan  un¬ 
derneath.  Fingers  in  the  slowly- 
rotating  motor-driven  hopper  push 
the  plates  one  at  a  time  out  onto  the 
start  of  the  plastic  chute,  down 
which  they  slide  by  gravity  to  a 
solenoid-actuated  gate.  This  opens 


262 


April,  1953  —  ELECTRONICS 


ANOTHER  PERFORMANCE  REPORT  FROM  CONDENSER  PRODUCTS  COMPANY 


The  Enfineerinf' Department  deaigned  a 

power  supply  with  the  foUowinc  characteristicai 

Input  voltage:  IIS  V  AC 
Frequency  >  320  to  1000  CPS 

Output  voltage:  0-30  KV  continuously  variable  — 3 
ma  rated  current. 

Ripple  voltage:  Less  than  .1  peak-to-peak  at  maxi* 
mum  rated  current  of  3  ma 

Temperature:  To  operate  over  a  range  of  — 10*C  to 
+55  *C  and  95%  relative  humidity. 

General:  To  operate  effectively  in  any  position. 

Taking  advantage  of  hermetic  sealing  and  oil-filled 
construction  in  addition  to  new  techniques  and  use  of 
plastic  film  for  high  voltage  capacitors.  Condenser 
Products*  Engineers  developed  type  PS303C400  to 
comply  with  requirements.  Size  of  unit  is  5Vk  x 
SVk  X  6%".  Total  weight:  11  lbs. 


*  We  had  a  high  voltage  power 
supply  problem  . .  . 

“Our  problem  was  to  find  a  30,000  volt  power 
supply  to  be  used  as  a  source  of  voltage  for  kine¬ 
scopes.  It  also  had  to  be  suitable  for  experimental 
work  and  in  airborne  equipment.  The  main  con¬ 
siderations  were  small  size  and  light  weight,  but 
also  we  needed  a  design  that  would  conform  to 
military  specifications. 

‘  We  consulted  *CP*  and  told  them 
what  we  needed  .  . 


filling  orders  for  HiVolt  Power  Supplies 

in  the  following  ranges:  2,000  V,  5,000  V,  12,000  V,  15,000  V,  30,000  V,  and 
50,000  V,  at  frequencies  of  60  cycles  and  400  to  1,000  cycles.  HiVolt  Power 
Supplies  are  engineered  for  various  applications.  Because  of  their  small 
size,  light  weight,  flexibility,  and  ease  of  operation  “CP”  HiVolt  Power 
Supplies  are  ideal  for  operation  of  display  tubes,  radiation  counters,  photo¬ 
flash  devices,  dust  and  electrostatic  precipitators,  oscilloscopes,  insulation 
testers,  spectographic  analyzers  and  other  equipment. 

ondemter  g^roduets  Company 

^  ^  Olvltlsn  N«w  Havsn  Clock  g  Watch  Coccootiy 


Maiuifacturert  of:  Classraike  Capacitors  *  PlasUcon  Capacitors  •  HiVolt  Power  Supplies  •  Pulse  Forming  Network 


#  Your  engineering  problem  will  receive 
the  immediate  attention  of  our  design  and 
specification  engineers. 


Send  for  caulogue  on: 

□  Classmikes  □  HiVolt  Power  Supplies 

□  Plastieoas  □  Pulse  Forming  Networks 
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THE  HIGH>PRECISION 


BORG  MICROPOT  TEN-TURN  POTENTIOM-  , 
ETER:  Built  to  fit  the  specifications  of  control 
system  engineers  and  designers  .  .  .  con¬ 
structed  with  Micro  accuracy  for  precise 
voltage  adjustments  . . .  featuring  an  assem¬ 
bly  scientifically  designed,  machined,  assem¬ 
bled  and  automatically  machine  tested  for 
linearity  of  ±0.1*/*  and  0.05*4,  zero- 
based.  MICROPOTS  ARE  AVAILABLE  IN 
1.15  to  3  OHM  and  30  to  250,000  OHM 
RANGES  FOR  lAAMEDIATE  SHIPMENT. 

BORG  MICRODIAL:  Two  concentrically 
mounted  dials:  one  for  counting  increments 
of  each  turn  and  the  other  for  counting  turns 
.  .  .  delivered  completely  assembled  with 
dials  synchronized.  Outstanding  features 
include  smooth,  uniform  action  ...  no  back¬ 
lash  between  incremental  dial  and  poten¬ 
tiometer  contact  .  .  .  less  wear,  only  one 
moving  part  aside  from  the  two  dials  .  .  . 
contact  position  indicated  to  an  indexed 
accuracy  of  1  part  in  1,000. 

MICROPOT— MICRODIAL  CATALOG 
SENT  PROMPTLY  ON  REQUEST 


BORG 

MICRODIAt 

r4B-A 

A  precision  ten-turn  indl- 
coling  dial  auembly.  Has 
screw  locking  device  on 
operating  knob. 


BORO 

MICROOIAl 

74A.B 

Same  a*  746-A  but  hos 
knurled-  locking  screw 
mounted  externally  to 
operating  knob.  ^ 


BORG  EQUIPMENT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 

Janesville  •  Wisconsin 


PRODUCTION  TECHNIQUES  (centineed) 

at  regular  intervals  under  control 
of  a  motor-driven  sequence  timer 
to  let  the  plates  through  with 
adequate  spacing  so  they  do  not  pile 
up  and  touch  each  other  at  the  test 
I  stations  below.  The  tiny  plates,  only 
I  A  inch  in  diameter,  ride  flat  down 
I  the  chute. 

I  As  each  plate  emerges  from  the 
;  first  gate  in  the  chute,  a  contact 
arm  is  pre.s.sed  down  on  it  by  a 
motor-driven  linkage  and  the  re- 
I  sistance  of  the  plate  is  measured. 

Since  forward  and  reverse  resist- 
I  ance  values  vary  greatly,  the  re- 
'  sistance  reading  serves  to  tell  which 
I  side  of  the  plate  is  up.  An  electrical 
:  circuit  responds  to  this  resistance 
I  and  actuates  either  of  two  gate 
solenoids,  one  controlling  the 
entrance  to  each  of  the  two  slides 
at  the  fork  in  the  chute.  Plates  with 
positive  side  up  go  down  the  left- 
<  hand  chute.  All  other  plates  go 
'  down  the  righthand  chute  to  a  gate 
i  and  second  polarity-checking  sta- 
1  tion.  This  applies  a  d-c  voltage 
I  across  each  plate  and  measures  re¬ 
sulting  current  to  verify  that  the 
plate  is  upside-down,  then  actuates 
a  motor-driven  linkage  that  inverts 
the  plate  and  lets  it  go  down  the 
chute. 

A  second  check  is  necessary 
because  some  correctly-positioned 
plates  can  get  into  this  chute  also; 
these  are  passed  without  being  in¬ 
verted. 

Since  plates  are  positive-side-up 
in  both  chutes  when  approaching 
the  bottom,  the  test  stations  here 
are  identical.  Solenoid-operated 
gates  again  stop  the  plates  and  let 
them  through  at  spaced  intervals, 
and  motor-operated  linkages  again 
push  contacts  against  each  plate  in 
turn  for  the  reverse-leakage  test. 
A  conventional  multistage  ampli¬ 
fier  in  the  associated  test  rack 
amplifies  this  leakage  current.  If 
the  resulting  value  is  too  high,  one 
relay  operates  to  actuate  a  rejecting 
mechanism  that  drops  the  plate 
through  a  hole  in  the  slide  into  a 
scrap  bin.  If  the  leakage  value  is 
within  tolerance,  another  relay 
operates  to  actuate  the  lowest 
solenoid-operated  gate  in  that  chute, 
allowing  the  plate  to  slide  out  into 
the  tote  box  below  the  end  of  the 
chute. 

The  test  rack  contains  controls 
and  meters  that  permit  setting  up 
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Bring  your 

tough  problems  to  us  at 

ELECTRONIC  TRANSFORMER  CO. 

If  standard,  mass-produced  transformers  won't  do  for 
your  product  or  application,  consider  this  . . . 

Since  1938  we've  concentrated  exclusively  in  the  spe¬ 
cialized  field  of  CUSTOM-DESIGNED  and  CUSTOAA-BUILT 
Transformers  for  government  and  industry. 

Our  engineering  staff  can  solve  your  transformer  prob¬ 
lems  by  assimilating  your  circuitry  in  Electronic  Trans¬ 
former  Co.'s  fully  equipped  laboratory. 

Why  not  write  or  phone  us  regarding  your  special 
requirements  .  .  .  today! 

TmAJVSFOMMEmS  •  HEACTOHS  •  RESOWAJVT  FILTEmS 

ELECTRONIC  TRANSFORMER  COMPANY 

209  Win  25th  STtir  •  NEW  YORK  1,  N.  Y. 
Telcpfcen*;  WAtk/nt  4-0(10 
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PRODUCTION  TECHNIQUES  (contliiMd) 


the  tester  for  many  different  volt¬ 
age  ratings  and  permissible  leakage 
values  for  plates.  The  meters  also 
permit  monitoring  of  tester  opera¬ 
tion  at  any  time  merely  by  pressing 
a  button  under  each  meter  in  turn. 
The  machine  was  built  to  Bradley 
specifications  by  Talco  Engineering 
Co.,  New  Haven,  Conn. 


Holding  Fixtures 


six-unit  holding  ifacturo  ipoodx  aubox- 
aambly  work  on  taUTiaion  racolTor  con- 
trola  by  providing  boat  work  anglo 


A  SPECIAL  Crosley-designed  fixture 
holds  six  potentiometer  units  at  the 
optimum  angle  for  soldering  leads 
and  small  components  to  their 
terminals  at  a  subassembly  position 
in  the  Cincinnati  radio  and  televi¬ 
sion  plant  of  this  firm. 

Each  fixture  has  threaded  jaws 
that  fit  over  the  soft  brass  thread.s 
of  the  control  without  damaging 
the  threads.  The  threaded  jaws 
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AY-500  (PYOMY)  SiRliS 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization.  Eclipse- Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631'  Ig.)  and 
Pygmy  (0.937' dia.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  a  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Edipse-Pioneer  high  precision  at  the  new  low  cost. 

*I(S.  TMM  MtlK  UNOn  WUT10H  COmOUTION 

AVnAM  BICTRICAL  CHAR ACTIRISTICS-- AY-200  SfRIfS** 
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STRONG  THERMOSETTING  ADHESIVE,  tough  TOUGHNESS  AND  CONFORMABILITY  of  “Scotch" 
backing  and  thin  caliper  make  “Scotch”  Yellow  Yellow  Crepe  Paper  Taj)e  No.  38  with  Thermo- 
Flat-back  Paper  Tape  No.  39  ideal  for  outside  setting  Adh^ive  means  dependable,  compact  TV 
wraps  on  primary  windings.  deflection  coils. 


''ScM(h”paper  tapes  speed  coil  winding! 


Here  are  the  real  workhorses  of  the  coil 
construction  industry — “Scotch"  Electrical 
Tapes  with  unified  paper  backings!  They’re 
easy  to  use  and  strong,  have  superior  elec¬ 
trical  properties.  And  they  work  equally  well 
in  hand  or  machine  application.  Most  im¬ 
portant:  these  tapes  are  tailored  for  specific 
needs. 

For  example,  the  toughness  and  conform- 


ability  of  “Scotch"  No.  38  Yellow  Crepe 
Paper  Tape,  and  the  holding  and  protecting 
properties  of  “Scotch"  No.  39  Yellow  Flat- 
back  Paper  Tape  have  made  them  favorites. 
Their  thermosetting  adhesives,  pioneered  and 
perfected  by  us,  cure  thoroughly — leave  no 
wet  spots  to  cause  trouble. 

See  what  “Scotch"  Electrical  Paper  Tapes 
can  do  for  you!  Call  your  supplier  today! 


FREE!  POCKET  TAPE  CALCULATOR  A 


quickly  gives  you  exact  amount  of  tope  needed  for 
production  coil  winding  operations.  Includes  "Scotch" 
Electrical  Paper  Topes  plus  17  others  with  a  wide 
range  of  specialized  backings  in  the  famous  "Scotch" 
Brand  Electrical  Tape  family.  Write  Minnesota  Mining 
&  Mfg.  Co.,  Dept.  E-43,  St.  Paul  6,  Minn. 


'  tfo  u  s  p*r  Off 

Scotch 

BRAND 


ELECTRICAL 
TAPES 


The  term  ''Scotch”  and  the  plaid  deaiim  are  refistered  trademarks  for  the  more  than  200  pressure  eanaitive  adhasivo  tapas  mada  in  U.S.A.  by 
Minnesota  Minina  A  Mfg.Co..  St.  Paul  A,  Minn,  also  makersof  "Scotch”  Sound  Itecmrdinf  Tapa,  "Underaaal”  Rubbarisad  Coating,  "Seotefa- 
lite”  Reflective  Sheeting.  "Safety-Waik"  Non-slip  Surfacing, ''3M"  Abrasivas,  "3M”  Adheaivas.  General  Export:  122  E.  42nd  St.,  Naw  York  17, 
N.  Y.  In  Canada:  I,nndon,  Ont.,  Can. 
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/{pOTE  Ho 


GREATER  LOWELL  MASSACHUSEHS 


Offers  Your  Company 


BIG-CITY  LOCATION  Country  Style 


Ihe  LOWELL  INDUSTRIAL  PARK 

a  part  of  a  New  Industrial  Frontier 


V  Check  these  Features! 

mA  PREPARED  LOCATION  at  intersection  of  2 
major  highways.  Only  2  miles  from  center  of 
Lowell.  Country  setting  valuable  os  morale 
factor  ond  with  ample  room  for  expansion 
and  parking.  Easily  accessible  fo  personnel. 


TRANSPORTATION— Site  is  bisected  by  New 
York,  New  Haven  and  Hartford  Railroad. 
Superb  service  also  furnished  by  Boston  and 
Maine  Railroad.  Over  200  triicking  companies 
offer  service  to  all  points.  24  miles  to  Boston's 
air  and  seaport  focilities. 


LABOR  SUPPLY — Workers  of  diverse  basic 
skills  earn  over  SIO.  less  than  the  U.  S.  aver- 
oge  weekly  wage  and  are  deeply  attached  to 
the  community. 


HLOW  cost  area.  In  a  survey  Lowell  was 
38th  in  38  cities  surveyed  for  cost  of  housing 
and  25th  of  38  cities  surveyed  for  food  costs. 

H  TECHNICAL  RESOURCES.  Facilities  of  Lowell 
Techrralogical  Institute  avoiloble  for  your  in¬ 
dustrial  research.  Close  proximity  to  M.  I.  T., 
the  greatest  electronics  research  center  in  the 
world. 

E  UTILITIES — All  on  premises.  Abundont  water, 

electric  power  and  low  cost  natural  gas. 

OTHER  INDUSTRIAL  SITES— Choice  of  35  industrial 
sites  selected  and  approved  by  experts  in  the  Greater 
Lowell  Area.  5  acres  to  400  acres. 

The  Executive  Director  of  the  Lowell  Development  and  Industrial 
Commission  is  available  to  meet  with  you  or  your  representatives  and 
furnish  information  of  the  type  you  require  in  confidence. 


WRITE,  WIRE,  OR  PHONE 


LOWELL,  MASSACHUSETTS,  the  big-city  industrial 
center  of  o  cluster  of  small  New  England  towns, 
offers  every  metropoliton  odvantage  together  with 
low  production  costs  made  possible  by  country  liv¬ 
ing.  Here,  only  2  miles  from  the  center  of  Lowell, 
but  with  ample  room  for  parking  and  expansion, 
local  capital  has  selected  a  110  acre  park  and  built 
a  modern  42,000  square  foot  plant  as  the  first  step 
in  intensive  industrial  development.  This  plant 
(illustrated)  is  ideally  suited  to  horisontol  electron¬ 
ics  manufacturing,  and  b  ready  for  you  now.  It  hos 
concrete  floor,  14'  stud  ond  35'  x  dfT  boys,  steel 
roof,  trucking  facilities  at  floor  level,  railroad  sid¬ 
ing,  sprinklers  throughout,  fluoreKsnt  lighting 
throughout,  handsome  modern  design  and  quick  ac¬ 
cessibility  to  metropolitan  Lowell. 

Any  portion  of  the  110  ocre  pork  will  be  conveyed 
almost  at  cost,  provided  o  new  industriol  building 
is  promptly  built. 

Long  an  industriol  center,  Lowell  possesses  well  de¬ 
veloped  technical  resources  and  o  reservoir  of  skilled 
artisans  whose  deep  attachment  to  the  community 
mokes  them  hard  to  lure  elsewhere. 


EXECUTIVE  DIRECTOR 

LOWELL  DEVELOPMENT  &  INDUSTRIAL  COMMISSION 


24  MERRIMACK  ST.,  LOWELL,  MASS. 


Telephone  4-0435  and  4-0436 
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(contimicd) 


^  TOWER  LI6HTIH6  KITS 

said  the  General  Manager, 

’Can’t  grow  hair,  but... 


an  air  gun  in  Sylvania’s  Buffalo 
plant.  The  gun  is  clamped  into  a 
simple  stand  that  is  fastened  to  the 
workbench.  A  machined  metal  disc 
having  two  drilled  holes  is  inserted 
in  the  chuck  of  the  gun  in  place  of 
the  conventional  screwdriver  bit  or 
nut-driving  socket. 

In  using  the  setup,  the  operator 
pushes  the  ends  of  the  wires  into 
the  diametrically  opposite  holes  and 
bends  the  wires  outward  just 
enough  so  they  stay  in  position. 
Now,  while  holding  the  wires  near 
their  other  ends  at  an  angle  of  about 
30  degrees  apart,  she  operates  a  foot 
valve  to  turn  on  the  air  gun.  This 
twists  the  wires  together  uniformly 
at  high  speed. 


"Nice  looking  hair  you’re  pulling  neer.  "That’s  a  whoozit.  It  takes 
out,’’  said  the  G.  M.  of  Station  5  whoozits  to  light  our  tower— 
XYZ,  "but  when  do  we  get  light-  about  $4  worth  of  metal.  But  there 
ing  clearance  on  the  new  tower?’’  just  aren’t  any  whoozits  right 
"See  that!  ’’  groaned  the  engi-  now.  No  whoozits,  no  lights.  ’’ 


Method  of  uiing  modiiiod  toppinq  ma- 
chin*  for  twisting  loads  toqothor 


Twisting  of  long  leads  after  their 
ends  had  been  soldered  to  the  pins 
of  a  plug  was  solved  at  Olympic 
Radio  &  Television  by  modifying  an 
old  tapping  machine.  In  place  of 
the  tapping  chuck,  a  hook  was 
mounted  on  the  drive  shaft  The 
hook  passes  through  an  extra  pulley 
that  is  used  with  a  leather  strap  and 
IVz-lb  weight  to  obtain  braking 
after  declutching. 

The  operator  places  the  plug  end 
of  a  pair  of  wires  in  the  hook, 
grasps  the  other  ends  of  the  wires 
and  spreads  them  apart,  then  pulls 
to  actuate  the  clutch  and  start  the 
twisting.  When  the  desired  amount 
of  twisting  has  been  obtained,  re¬ 
leasing  the  tension  stops  the  twist¬ 
ing  chuck,  and  a  flip  of  the  twisted 
wire  unhooks  the  plug  end. 

The  tapping  machine  used  for  the 
purpose  employs  a  simple  clutch; 


”  kit.  Just  give  ’em  the  tower  specs. 

"Then  let’s  do  it  the  easy  way,’’  They’ll  ship  pronto  and  include 
counselled  the  G.M.  "Get  in  touch  every  item  to  light  our  tower— 
with  our  nearest  Hughey  &  Phil-  down  to  the  last  nut,  bolt,  and 
lips  distributor  and  order  a  com-  whoozit.  And  you’ll  save  wear 
plete,  packaged  tower  lighting  and  tear  on  your  hair.  ’’ 


The  G.  M.  is  right— but  he  told  only  half  the  story.  Through 
years  of  experience  in  buying,  designing,  testing  and  pack¬ 
aging,  Hughey  &  Phillips  have  gained  world  leadership  in 
the  field  of  tower  lighting.  And  because  of  this  specialized 
"know-how”  H  &  P  tower  lighting  kits  cost  less  to  buy,  less 
to  install,  less  to  maintain.  Drop  us  a  line  for  the  name  of 
your  nearest  H  &  P  distributor. 


TOWER  LIGHTING 
DIVISION 
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JUST  NAME  YOUR  REQUIREMENTS! 


RANGE  OF  MATERIALS 

Depending  upon  the  specific 
properties  required  by  the  applica¬ 
tion,  'Arnold  Tape- Wound  Cores 
are  available  made  of  DELTAMAX 
.  .  .  4-79  MO-PERMALLOY  .  .  . 
SUPERMALLOY  .  .  .  MUMETAL 
...  47  50  ELECTRICAL  METAL . . . 
or  SILECTRON  (grain-oriented 
silicon  steel). 

RANGE  OF  SIZES 

Practically  any  size  Tape-Wound 
Core  can  be  supplied,  from  a  frac¬ 
tion  of  a  gram  to  several  hundred 
pounds  in  weight.  Toroidal  cores 
are  made  in  twenty-two  standard 
sizes  with  protective  nylon  cases. 
Special  sizes  of  toroidal  cores — and 
all  cut  cores,  square  or  reaangular 


cores — are  manufactured  to  meet 
your  individual  requirements. 

RANGE  OF  TYPES 

In  each  of  the  magnetic  materials 
named,  Arnold  Tape- Wound  Cores 
are  produced  in  the  following 
standard  tape  thicknesses:  .012  , 


.008",  .004  ,  .002",  .001",  .0005", 
or  .00025",  as  required. 


Let  us  help  with  your  problems 
of  cores  for  Magnetic  Amplifiers, 
Pulse  Transformers,  Current 
Transformers,  Wide-Hand  Trans¬ 
formers,  Non-Linear  Retard  Coils, 
Peaking  Strips,  Reactors,  etc. 

Address:  ENG.  DEPT.  E 


XftE  Arwold  Engineering  roMPANY 

SUeSIOIARY  OP  ALLEGHENY  LUOLUM  STEEL  CORPORATION 

General  Office  &  Plant:  Marengo,  Illinois 

DISTIICT  SALES  OFFICES  ® 

Erw  York;  Ewpirt  Stott  BiJf.  Los  Aofoios:  3450  Wilskiro  Rvi 


(CMtraUM) 


NtOMCTION  TECHNIOUIS 


Triminmg  ucms  m«tal  from  odgo  of 
formod  ohoU  for  oloctronlc  oquipmont 
housiag.  BoUora  on  bottom  of  pronuro 
arm  pormit  nidowiM  moTomont  whUo 
maintaining  downward  pronuro 


Salet  Engineers  in  All  Principal  Ctliei 
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Telechron  Synchronous  Timing  Motors 


Hard,  special-formula  steel.  Yet  the  rotor  floats.  It's  so  light,  mere 

surface  tension  holds  it  up.  Imagine  what  an  advantage  like  this  can  mean  to 

you  when  you  specify  Telechron  Synchronous  Timing  Motors  for  your  equipment. 

There's  little  inertia  to  overcome.  So  Telechron  motors  start  almost 
instantly— reach  full  speed  in  less  than  3  cycles  (1  20th  sec.).  Low-weight 
rotor  virtually  floats  in  the  magnetic  field.  Rotor  shaft  rides  on 
a  film  of  oil— no  metal-to-metal  contact— giving  longer  life, 
and  assuring  true  synchronous  operation. 

These  advantages  are  yours  in  all  models  of  Telechron  Synchronous 
Timing  Motors— no  matter  what  the  application.  Let  us  help  you  select  the 
model  that  will  best  give  you  the  performance  you  are  looking  for. 

Write  for  complete  catalog  and  information  on  our  Application  Engineering  Service. 
Telechron  Department,  General  Electric  Company,  44  Homer  Ave.,  Ashland,  Mass. 


Rotor  unit  of  H-3  motor 
with  cover  removed 


ROTOR  SO  LIGHT 

...it  floats  on  waterl 


\ 


PRODUCTION  TECHNIQUIS  (ceatiniwd) 

and  the  one  on  the  inside  has  a 
matiner  groove  to  accept  the  knife. 
In  use,  the  shell  is  placed  over 
the  grooved  head.  An  air-operated 
plunger  with  freely-rotating  pres¬ 
sure  wheels  is  brought  down  on  top 
of  the  shell  to  prevent  it  from 
riding  up  during  the  cutting  opera¬ 
tion.  The  rotating  knife-edged 
cutting  head  is  then  brought  against 
the  outside  of  the  shell.  Excess 
metal  is  removed  as  the  shell  is 
moved  between  the  wheels,  to  give 
a  quick  trimming  job. 


Capacitor  Winding 
Techniques 

Accurate  winding  of  both  conven¬ 
tional  and  metallized  paper  capaci¬ 
tors  to  pre-determined  capacitance 
values  is  achieved  in  the  North 
Bergen,  N.  J.,  plant  of  Pyramid 
Electric  Co.  through  use  of  three 
different  types  of  winding  ma¬ 
chines,  each  best  suited  for  a  par¬ 
ticular  type  of  production. 

The  simplest  machine  winds  one 
capacitor  at  a  time.  The  operator 
rotates  the  mandrel  so  its  length¬ 
wise  groove  is  up,  holds  the  strips  of 
paper  and  foil  over  this  groove,  then 
inserts  the  arbor  pin  to  lock  the 
start  of  the  winding  onto  the  arbor. 
The  pointed  end  of  the  arbor  pin 
fits  into  a  hole  in  an  enlarged  por¬ 
tion  of  the  arbor  near  the  head- 
stock.  The  metal  disc  on  the  other 
end  of  the  pin  has  a  center  hole  to 
fit  over  the  free  end  of  the  arbor. 
The  pin  is  sufficiently  springy  and 
tight  to  stay  in  position  when  in- 
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rc  1  <  I  *’®  'w*  4 -  •"  ^'amawr 

c»  S'-?.* 

continuing  P®'*:***''*!^!  produced  from  a  coin- 

,et  o  ‘•‘"•"♦'“"iJ^SVwdered  metal  molding 

iron  powder. 

BHitcrior.  YOKt  CORf  katuris 

„„k, — 

of  our  Itondord  flake- 
r  needs.  They  ore  de- 
ronic  and  mechanical 
If  one  af  aur  sfondard 
your  mechanical  needs, 
nt  fhaf  will. 


DUMBBELL. 

CORE 


IRON  CORE 
COIL  FORM 


INSERT  CORE 


pgtign  and  Monofacfore-sele. 
iron  deflecfion  yake  cores  o 
signed  to  meet  the  highest 
sfondards  of  deflection  yoke 
deflection  yoke  cores  cannot 
we  will  submit  samples  ond 


Ftr  Ri«n  MrIM  Three* Cere 
leferattlee— Writ*  ftr:  Stei. 

■Its.  etslfes  ■■*  SfttHh  CmU, 
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9540-50  TiHlay  Avmnm  Oak  Lawn,  lllfaiob 


Inaerting  arbor  pla  lo  lock  start  of  triad- 
lag  on  singlo-capacitor  macbla# 


Went  mere  Information?  Use  poet  card  on  loet  page. 
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Why  3§otorota  uses 


Corning  MetuUised 
Gluss  Mnduetunees 
in  new  VHF  converter 


UHF  converters  present  a  tough  design  problem. 

Not  only  must  they  tune  an  unusually 

broad  band,  stability  is  extremely  important. 

Motorola  solved  their  problem  with  a  specially 
designed  CoBMNC  metallized  glass  inductance. 

As  can  be  seen  from  the  illustration, 
the  tuning  elements  are  a  combination 
of  distributed  capacitance  and  inductance. 

The  variable  pitch  winding  tailors  the  unit  to 
the  desired  tracking  curve.  One  end  of  the  turns 
is  broadened  to  provide  termination  surface. 

The  accuracy  and  rigidity  of  the  glass 
assure  stable,  noiseless  tuning. 

The  exceptionally  high  electrical  stability 
and  low  temperature  coefficient  of 
CoBNiNC  metallized  glass  inductances  are 
a  result  of  the  integral  contact  of  the  fired>on 
metallizing  with  the  dimensionally 
stable  glass  coil  forms.  Drift  is  negligible, 
even  under  unusually  variable  ambient 
temperatures.  High  Q  is  inherent.  i 

CoBNiNC  metallized  glass  inductances  i 

may  well  be  the  answer  to  your  problem.  m 
All  it  takes  to  find  out  is  a  letter  to  us.  Our  ^ 
engineers  are  ready  to  go  to  work  for  you. 


CotNiNC  Metallized  GIa»(  Inductance!  can 
be  designed  to  fit  your  reqnirementi  exactly. 
Uniform,  variable  or  double  pitch  windings 
are  as  easily  manufactured  as  are  fixed 
tuned,  permeability  tuned  or  permeability 
tuned  inductance-trimmer  combinations. 
Once  a  design  has  been  approved,  it  can  be 
accurately  duplicated  on  automatic  machin* 
ery  to  very  close  tolerances  and  in  any 
quantity. 


CoBNiNC  Metallized  Glass  Trimmer  Capaci¬ 
tors  are  available  in  standard  types  from  .3 
to  12  n.n.f.  or  can  be  designed  to  meet  your 
own  particular  needs.  They  are  simple  to 
solder,  rugged  and  easy  to  tune  critically. 
Their  superior  electrical  characteristics  are 
similar  to  Cobninc  inductances. 


Corning  Glass  Works 

Deportment  Nf  *  Coming,  New  Yeric 
Please  Msd  me  llterotwre  ee 

□  Metolliied  Oloss  ledecteecet,  □  Metelllied  OIom  Trtnsier  Cepecitert. 


Corning  Glass  Works 

Now  Products  Division  •  CORNING#  N.  Y. 


Cestpeny 


ELECTRON  ICS  —  April,  1953 


TYPE  2007.  lASIC  UNIT 

Confaini  shock-mounted  fork, 
double  triode  end  all  cir¬ 
cuitry.  Output,  400  or  500 
cycles.  Accuracy  ±  I  part 
in  50,000.  Octal  base  con¬ 
tainer,  I'/i"  X  4'/2".  Weight, 
10  oz.  Power  required,  75  to 
200  V.-D.C.  at  1  to  5  m.a. 
and  6.3  V.  at  300  m.a.  De¬ 
signed  for  MIL  equipment. 


TYPE  2003 

Same  as  Type  2007  (at  right) 
except  Tube  12AT7  and  5  pig¬ 
tail  components  are  external. 


TYPE  2001-2,  BASIC  UNIT 
Frequencies,  200'  to  3000 
cycles.  Dividers  and  multi¬ 
pliers  available  for  lower 
and  higher  frequencies.  Out¬ 
put,  6  V. — JAN  coottruction. 


TYPE  2005,  UTILITY 
Provides  10  Watts  at  110  V. 
Precision  frequencies  from  50 
to  500  cycles.  Input  power, 
50  to  500  cycles,  45  Watts. 


TYPE  2121.A,  LAB. 
STANDARD 


45  Watts. 


TYPE  21 11  A.  POWER  UNIT 


FREQUENCIES 


GUARANTEED  ACCURACY 
1  PART  IN  100,000  (.001%] 
except  where  otherwise  noted 


The  bub  of  these  frequency  standards  b  an  electronically 
actuated  high-precision  fork,  temperature^ompensated  and 
hermetically  sealed  against  barometric  changes.  The  partial  list 
of  uses  at  the  right  not  only  suggests  the  broad  range  of  appli¬ 
cations  but  also  proven  dependability  where  there  can  be  no 
compromise  with  accuracy.  Please  request  detaib  by  Type  No. 
Our  engineers  are  available  for  advice  or  cooperation  on  re¬ 
lated  problems. 


WIDELY  USED 
IN  SUCH  FIELDS  AS 
Aviation,  Navigation 
Ordnance,  Ballistics 
High  Speed  Photography 
Viscosity  Measurement 
Fluid  Flow 

Nudear  Physics,  Telemetering 
Chemical  Reaction 
Radiation  Counting 
Computers 
Facsimile 
Rre  Control 

School  and  Indl.  Research  Labs. 
Accurate  Speed  Control 


American  Time  Products,  Inc, 

5S0  Fifih  Aymue  New  York  36,N,  K 

OPERATING  UNDER  PATENTS  OF  WESTERN  ELECTRIC  COMPANY 
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MODEL  776 

OSCiLLOSCOPr 

CAUMtATOR 


Cutting  ioU  and  pap«r  loynn  of  flnlahod 
capacitor  with  kniio  mado  from  back- 
•ow  blado 


serted.  All  of  the  winding  machines 
employ  variations  of  this  basic 
arbor  pin  design  for  anchoring  the 
start  of  a  winding. 

A  small  piece  of  kraft  paper  is 
inserted  between  layers  to  protect 
against  shorts  at  the  start  of  the 
winding.  Operation  of  a  foot  pedal 
now  actuates  a  clutch  to  start  the 
actual  winding  operation. 

When  the  correct  number  of 
turns  is  indicated  on  an  attached 
mechanical  counter,  the  operator 
stops  the  machine  and  cuts  the  foil 
and  paper  layers  with  a  sharp 
knife.  A  gummed  tab  is  then  ap¬ 
plied  to  anchor  the  ends  on  the  roll. 
These  tabs  are  provided  in  various 
colors  and  have  different  colors  of 
printed  dots  to  serve  as  a  coded 
indication  of  the  type  of  impregna¬ 
tion  to  be  given  the  capacitor. 

Guide  bars  and  rollers  prevent  the 
paper  and  foil  strips  from  dropping 
back  into  the  machine  when  a  cut 
is  made.  One  roller  is  free-floating 
and  gravity-loaded  to  provide  the 
necessary  friction  for  this. 

The  cutoff  knife  was  made  from 
a  hacksaw  blade,  ground,  sharpened 
and  honed  to  the  razor  edge  re¬ 
quired  for  cutting  the  thin  paper 
and  foil  without  tearing  it.  Tape  is 
wound  around  one  end  of  the  blade 
to  serve  as  a  handle. 

Dual  Semiautomatic  Machine 

For  higher  production  rates  on^ 
small  as  well  as  large  capacitors, 
another  type  of  machine  is  used. 
This  saves  time  by  winding  one 
section  while  the  operator  is  gluing 
and  unloading  the  other  section. 
The  operation  can  be  described  by 
starting  at  the  instant  when  the 


S' 


Advanced  design  in  oscilloscopes. 
Vertically  mounted  5*  cathode 
ray  tube  is  reflected  in  the  adjust¬ 
able  mirror.  Mirroscope  can  be 
used  by  technician  seated  or 
standing  merely  by  adjusting 
mirror  angle — not  necessary  to 
move  the  instrument. 

A  quality  instrument  with  to¬ 
morrow’s  feotures. — Deoler's  net 
price,  $  1  97.00. 


Optically 
surfaced 
mirror  gives 
distortion 
free  image 
of  cathode 
ray  tube 


■hbw  a  wann 


Ask  ydur  jobber  for  full  information 
or  write 

Simpson  Electric  Company 
5200  West  Kinzie  Street 
Chicago  44,  Illinois 
CO  1-1221 

ArKifher  reoson  why  Simpson  is  the 
world's  largest  manufocturer  of  test 
equipment.  <o,ii.  s. 


Vertical  cfr-sign 
of  mirroscope 
gives  lor  gei  con¬ 
trol  panel  a'ea 
—  better  spacing 
of  controls  for 
easy  adjustment. 
All  connections 
mode  in  front. 


rd 


mm 


Base  is  only  9'  x  8 


Bose  dimension 
or  bench  areo 
only  9'  X.  8  — 
less  thon  half  of 
the  bench  area 
used  by  old  style 
oscilloscopesT- 
you  gain  valu¬ 
able  working 
space  with  the 
mirroscope. 


You  tava  this  bandi  tpoc*' 
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teLhigharLvolt' 

.mm*  il*w  27  1^  21-in<$  liI«^don  r«ic«iv«n  ' 

_  ifarari  •xMiiig  wax  corona  ring  swaap  tranaforman 
iMdaqnalt,  tkajr  broeght  tha  problam  to  Gutbman. 

In  a  ocMaparatiTa  program  adfli  tbaaa  TV  anginaan, 
a,  ilybadk  tranfonnar  wi&  a  paii  raain  corona  ring  i 
am  cbvalopati-^&a  parbet  answer  to  this  difficult^ 

Youf  problaas  in  tba  davalopmant  ot  ec^^nd 
.  ,  trngift.ftmari  ara  wginwi  at  JStbrin  J.  Guthmsm' 

-Q^panyt  IS^S^fh  l^roop  St.,  Cl^cago 

F  A^a,  Indiana. 


Applyinq  gummed  label  to  iinlahed  ca¬ 
pacitor  unit  on  duol  semi-automatic  ma¬ 
chine  while  second  unit  is  being  wound 
on  arbor  ot  rear 


machine  has  just  finished  winding 
a  capacitor  and  has  stopped  auto¬ 
matically.  The  operator  at  this  time 
has  finished  applying  the  gummed 
locking  label  to  the  previously 
finished  unit.  She  flips  out  of  the 
way  the  hinged  righthand  support 
end  for  the  arbor  closest  to  her, 
pulls  out  the  pin  on  this  arbor,  slips 
off  the  finished  unit,  then  rotates 
the  entire  geared  head  of  the  wind¬ 
ing  machine  half  a  turn  so  that  the 
newly  completed  capacitor  is  now 
in  front  of  her  and  the  empty  arbor 
is  under  the  strips  of  paper  and 
foil. 

The  arbor  pin  is  now  inserted  in 
the  empty  arbor  to  lock  the  start 


Inaartlng  arbor  pla  to  lock  start  oi  noxt 
winding  aitor  Indoidng  hood  to  bring 
nowly-iinishod  capacitor  forward 


METALLIZED 


—and  hare's  why! 

1.  Any  material  that  is  kept 
under  perpetual  research  and  re¬ 
development,  as  "Lavite”  Steatite 
has  always  been,  is  naturally 
superior  to  like  material  pro¬ 
duced  to  conventional  standards. 

2.  Your  parts  (trimmer  bases, 
coil  forms,  strain  reliefs,  tube  base 
sockets  and  hundreds  of  others), 
produced  in  "Lavite"  Steatite  may 
be  extruded  or  pressed,  and  in 
either  case  machined  to  close  tol¬ 
erances. 

3.  Being  a  product  of  private 
research,  you  are  assured  labora¬ 
tory  control  in  every,  step  of 
production. 

4.  Selection  of  specific  properties 
is  no  problem. 

5.  Unusual  shapes  and  mechani¬ 
cal  oddities  are  accepted  as 
routine. 

6.  Perhaps  metallizing  of  your 
parts  will  help  you  cut  assembly 
time — a  Steward  Specialty. 

Remember — Steward’s  Engineers 
are  Your  Engineers.  Use  them 
often.  Our  recommendations  are 
a  service  to  you — no  obligations. 

•  j4sk  for  booklet  giving  char- 
acteristics  of  all  "Lavite*’  Ceramics 
(**Lavite"  Steatite,  '*Lavite”  Titan- 
'ates,  ^'Lavite"  Ferrites  and  others). 

D.  ML  STEWARD 
NIANUFACTURING  CO. 


Sales  Offices  in  Prsneipat  Cities 
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HERE  IT  IS..!  THE 


LV 

□ 

aETai!] 

Now  Availablo  in  60  cmd  400  Cydo  DofHpns 

A  CONVERTER  WITH  HIGH  SHOCK  AND  VIRRATION  RESISTANCE  AND  PRACTICALLY  UNLIMITED  LIFE 
OPERATION  IN  AMBIENT  TEMPERATURES  FROM  -SS^C  to  +200°C 


OUTPUT  IHfOUHATIOM 
SEEVO  AMFIIFIEES 


CONVERTED  TO 


INPUT  IMfOMATlOH 

PHOTO  CELL 


ACTUAL  Ua 


I  he  IMM  182  Magnetic  Modulator  is  designed  to  convert  low  level  dual  polarity 
DC  signals  into  400  cycle  signals  of  corresponding  amplitude  and  phase  sense. 

400  aClE  UNIT  SPECIFiariONS 


Size — l-3/32xl-3/32x2-l/8  in.  Nominal  input  signal  ±;  40 

Weight — 4  oz.  microamps. 

Temp,  rise — negligible  Nominal  output  volts — 0.9  volts 

Life — unlimited  RMS  @  400  cycles 

Input  res. — 2,000  ohms.  Outputatnull — lOmv.rms.max. 

Output  impedance— r5,000 ohms.  Output  phase — Oor  180  ±  5  deg. 

Harmonic  Distortion — Less  than  10%,  above  O.IV  output 

The  same  precision  engineering  which  has  made  our  Magnetic  Modulators 
outstanding  in  the  held  of  electronics  is  applied  in  the  production  of  our  magnetic 
converters,  computers,  magnetic  amplihers,  and  thermocouple  converters. 

On  request,  we  will  be  pleased  to  furnish  complete  details.  Our  Engineering 
Department  will  give  prompt  attention  to  your  specihc  magnetic  modulator  and 
ampliher  specihcations. 

We  specialize  in  control  systems  and  components  for  automatic  flight,  hre 
control,  analog  computers,  guided  missiles,  nuclear  applications,  antennas  and  gun 
turrets,  commercial  power  amplihers,  and  control  systems. 

For  further  dotailt  writ*  Dopt.  E. 


6CNCRAL 


MAGNETICS 


135  Bloomheld  Ave.,  Bloomheld,  N.  J. 
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PRODUCTION  TECHNIQUES 


(co«ti«M4) 


H*o<iatock  rad  of  dual  Mmi-outomatlc 
machlno  with  protoctlTO  houaing  ro- 
moTod  to  ahow  cxim  and  quick-chongo 
goora  that  ahut  off  machina  whon  cor- 
ract  numbar  of  turna  la  wound.  Puah  rod 
undar  com  goaa  down  through  tobla  to 
actuota  motor  chitdi 


of  the  next  winding,  and  the  right- 
hand  arbor  support  is  flipped  back 
into  position.  The  strips  are  cut 
between  the  arbors  with  a  knife, 
about  two  inches  of  foil  are  pulled 
out  from  between  the  layers  of 
paper  at  the  start  of  the  new  wind¬ 
ing  to  avoid  direct  shorts,  and  the 
operator  then  steps  on  a  foot  pedal 
to  start  the  winding  operation.  She 
now  returns  to  the  other  arbor, 
tears  out  a  similar  amount  of  foil 
from  between  each  layer  to  avoid 
end-of-winding  shorts,  turns  this 
arbor  manually  with  her  fingers  to 
finish  the  winding,  then  applies  the 
anchoring  sticker  to  complete  the 
cycle  of  operation. 


ooo 
o  ^  o 


approi  td  h) 
servicf  managern  of: 


zenith 


The  geared  head  is  arranged  so 
that  only  one  arbor  is  driven  at  a 
time.  Diametrically  opposite  notches 
on  the  head  mate  with  a  detent 
spring  underneath  to  give  precise 


motorola 


CO 

LU 


emerson 

C9 


*  All  ihr  nrrroary  »i|inal  Miurm  for  alifnmrnl  of 
FM  and  TV  rrcrivera  •  Inrludri  ihr  Simpaon  HikIi 
Sonsilivily  Oariiloacopr  and  high  frequency  cryalal 
probe  for  signal  (racing  •  Independent,  conlinuoualy 
variable  allenuatora  and  airp  allenualora  for  iMith 


positioning  of  the  arbors. 

The  machine  is  automatically 
stopped,  after  winding  the  desired 
number  of  turns,  by  a  cam-and- 
gear  arrangement.  The  cam  is 
driven  by  the  powered  arbor 
through  a  train  of  gears.  When 
starting  a  new  winding,  the  opera¬ 
tor  holds  down  the  foot  pedal  long 
enough  for  the  cam  to  rotate  out  of 
its  depressed  part  and  hold  the 
clutch  closed.  The  cam  then  holds  , 
the  clutch  open  for  a  predetermined 
fraction  of  its  revolution.  As  the  I 
end  of  the  winding  is  reached,  the  | 
roller  on  the  clutch-locking  lever  | 


hoffmnn  CD 

GO 

hallicrafters  ^ 


AM  and  FM  unili  oiler  complrtc  conirol  of  output 
at  all  (iimra  •  015  megacycle  sweep  it  provided  by 
a  noiseless  specially  designed  sweep  motor  based 
on  D'Arsonval  meter  movement  principle*  * 

Tlir  escliisive  Simpson  output  cable  (illustrated) 
includes  a  variable  termination  network,  quickly 
adapted  In  provide  open, 75  or  .100  ohm  terminationt 
—the  addition  of  a  pad  provides  attenuation  and 
isolation  Use  of  appropriate  resistors  across  certain 
terminals  will  provide  any  other  termination  required. 
A  .002  MFD  blocking  condensor  can  be  addeil  on 
any  termination  for  use  on  circuits  containing 
a  DC  component  sThe  FM  generator  output  voltage 
is  constant  within  .2  DB  per  MC  of  sweep. 

dealer’s  net  ^395.00 
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SIMPSON  flCCTPIC  COMPANY 

1800  W.  Kintl#  St.*  CtiiCAQO  44.  Hlinoift  •  Phone:  COiumhwe  1*1881  •  In  Conado  Soch-Stmoeon.  Ltd  .  London,  Ont. 


TOM  dOOWNC  ADVCKTlSiNd 


PRODUCTION  TECHNIQUES 


type  2^20284 


type  22  20285 


type  2±  20086 


-  :  s  M  M  t  ft  M  ^ 


(Advertutmeni) 

PANELS,  LIDS,  DOORS 
MADE  RF-TIGHT 
BY  LOW  COST  METHOD 

Electronic  Weatherstripping,  made  of 
knitted  wire  mesh  compressed  to  required 
sizes  and  shapes,  effectively  “shields” 
these  openings  against  RF  leakage  just 
as  weatherstrips  seal  doors  and  windows. 

Openings  such  as  these  are  necessary 
for  operating  and  servicing  the  electronic 
equipment  housed  in  the  metal  cabinet. 
Yet  these  same  openings  destroy  the  full 
shielding  efficiency  which  an  “unbroken” 
metal  container  would  otherwise  provide. 
Careful  machining  of  mating  surfaces  at 


Tandem  hi«h-spMd  machine  ior  wind* 
in«  paper  copacllore  two  at  a  time. 
Operation  la  olmoet  completely  auto¬ 
matic 


moves  up  into  the  recessed  part  of 
the  cam,  releasing  the  clutch  and 
stopping  the  winding. 

The  number  of  turns  is  changed 
in  two  ways,  by  changing  the 
easily  removed  gears  and  by  adding 
or  removing  cam  inserts.  These  in¬ 
serts  are  fastened  to  the  cam  with 
machine  screws. 

Tandem  Winding  Machine 

A  still  more  automatic  two-arbor 
machine  winds  two  capacitors 
simultaneously  on  each  arbor  and 
automatically  glues  the  ends  of  the 
finished  units.  Here,  however,  the 
arbor  is  split  into  two  equal 
sections  along  a  diameter  and  the 
paper  and  foil  strips  are  locked 
between  the  two  halves  of  the 
arbor  to  hold  the  start  of  each 
winding.  An  operating  cycle  is  as 
follows,  starting  at  the  instant 
when  winding  has  been  completed : 

(1)  Index  the  machine  by  giving 
crank  lever  half  a  turn  with  left 
hand,  to  transpose  position  of 
arbors.  The  empty  arbor  head  is 
now  farthest  away  from  the  opera¬ 
tor  and  ready  for  loading,  with  both 
halves  of  its  arbor  retracted  to  the 
left. 

(2)  Push  in  first  half  of  empty 
arbor.  This  is  mounted  on  a  slide 
along  with  the  pointed  rod  that 
later  serves  for  flipping  the  cut 
ends  onto  glue  pads.  This  first  half 


“Tlwfinotrwi  b«ill  by  Rudio  Rccaptor  Ce.,  Iik." 

theie  openings  is  an  obvious  answer.  But 
such  work  is  expensive,  and  the  initial 
close  fit  is  often  destroyed  by  repeated 
openings  and  closings,  by  warping  of  the 
lid  or  door  and  by  corrosion  of  the  mating 
surfaces.  Numerous  latches,  screws,  bolts 
and  other  fasteners,  closely  spaced,  will 
help  keep  these  joints  RF  tight,  but  they 
are  a  time  consuming  nuisance  whenever 
the  cabinet  must  be  opened  and  closed, 
and  they  are  expensive  to  purchase  and 
install. 

Metex  Electronic  strips  and  gaskets 
eliminate  these  objections.  Being  made  of 
metal,  they  arc  conductive;  and  being 
knitted  they  are  resilient  and  conform  to 
normal  surface  irregularities.  They  actu¬ 
ally  “block”  the  otherwise  leaky  openings 
with  a  gasket  of  flexible  metal,  and  make 
the  cabinet  as  effective  a  conductive 
shield  as  if  the  openings  had  never 
been  made. 

Metex  electronic  strips  and  gaskets  are 
easy  to  install.  Not  only  are  they  inex¬ 
pensive,  but  their  use  may  well  save  more 
than  their  cost  by  eliminating  many  opera¬ 
tions  that  would  otherwise  be  necessary. 
They  are  available  in  different  shapes, 
dimensions  and  resiliencies  to  meet  the 
varied  requirements  of  specific  electronic 
applications  and  can  be  made  of  metals 
or  alloys  selected  to  meet  actual  or  antici¬ 
pated  corrosive  conditions. 

A  bulletin  giving  detailed  information 
is  available  on  request  from  the  manufac¬ 
turer,  Metal  Textile  Corporation,  641 
East  First  Avenue,  Roselle,  N.  J. 

Woat  nsr*  hiforwoHoa?  Us*  s**t  card  mi  lost  p*u*. 

AprU,  1953  — ELECTRONICS 


For  complete  technical  data  request  bulletin  39 


MANUFACTURIM  OF  THUI  AND  OTHIR  TIMIRS  AMD  CONTROLS 
FOR  INDUSTRY — Com  Timers  •  Manuol  Set  Timers  •  Tar>dem 
Automatic  Recyclirtg  Timers  •  Instantorteous  Reset  Timers 
•  Running  TiiT»e  Meters 


/////(/I  lhi,t  (.nntritl 
tht  Ptihi  IWdt  of  hid  It  St  r\ 


INDUSTRIAL  TIMER  CORPORATION 

MS  fO/SON  P  L  A  C  i  N  f  A/  A  R  K  N  J 
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Time  Delay  Timers  ore  designed  for  application  on  circuit 
controls  where  a  time  delay  is  required  between  the  closing  of 
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Series  TDAF  and  Series  TDAB  Time  Delay  Timers  are  built 
to  stand  abuse,  and  afford  the  dependable,  consistent  operation 
which  modem  industrial  applications  demand. 

These  timers  are  designed  to  handle  time  cycles  up  to  3 
hours.  They  employ  an  external,  magnetically-operated  clutch 
that  not  only  assures  exceptional  accuracy  but  permits  instan¬ 
taneous,  automatic  reset.  Thus  these  timers  are  ideal  for  use 
where  rapid  recycling  is  necessary. 

OUTSTANDING  FEATURES 

Automatic,  Instant  Reset — As  soon  as  the  clutch  is  disengaged, 
an  internal  spring  brings  the  actuating  arm  back  to  its 
reset  position  in  a  fraction  of  a  second. 

Time  Setting  Adiustment — Adjustment  is  accomplished  by  sim¬ 
ply  moving  the  black-button  pointer  to  the  time  cycle 
required.  Quick,  easy,  accurate. 

Dial — Dials  of  both  series  have  large,  easily  read  numerals. 
SERIES  TDAF  TIMERS 

for  panel  mounting.  Terminal  strip  for  electrical  connections 
liKated  at  back.  113  volt  and  220  volt,  A.C. — 23,  30,  and  60 
cycles.  (For  time  ranges,  see  chart.) 

SERIES  TDAB  TIMERS 

for  surface  mounting.  Terminal  strip  for  electrical  connections 
ItKated  at  front,  below  dial.  If  required,  can  be  supplied  in 
steel  housing,  as  illustrated — eight  knockouts  for  easy  hook-up. 
113  volt  and  220  volt,  A.C. — 23,  30  and  60  cycles.  (For  time 
ranges,  see  chart.) 

TIME  RANGES— Series  TDAF  end  Series  TDAB  Timers 


TDAS  (in  cage)  .. 

■A,  -  fHc 
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I  45  SiRICS— Small  telephone  prpe 
nelty.with  pin  hinge  construction. 
AYRtlable  with  multiple  contact 
»^ings  up  to  six  pole  double* 
Throw.  Capacities:  1  amp.,  3  amp., 
f)t  5  amp.  Normally  supplied  lor 
D.C.operation.  Hermetically  sealed 
or  open.  1-13/32x1-1/4x1*7/32 
to  1*5/8  high. 


R  tS  SERIES— Available  with  A.C.  or 
D.C.  coils.  Contact  ratings  up  to  30 
amperes  continuous,  150  amperes 
inrush  with  single  pole  double¬ 
break  arrangement.  Multiple  con¬ 
tact  springs  with  pro^rtionately 
lower  ratings  also  available.  Size: 
1-7/8x1-5/16x1-5/8  high. 


R  94  SERIES— Hermetically  sealed 
small  telephone  type  relay  with  pin 
hinge  construaion  for  long  life. 
Available  in  D.C.  only  with  con- 
taa  springs  up  to  4  pole  double¬ 
throw.  Ini  amp.,  3  amp.,  or  5  am|>. 
capacity.  Plug-in  or  solder  termi¬ 
nals.  Overall  size  1-5/8  x  1-1/32  x 
2-1/4  D. 


RB  4S  SERIES— Similar  to  R  45  with 
the  exception  that  it  is  designed  to 
fit  the  hermetically  sealed  enclo¬ 
sure  shown.  Three  stud  mounting; 
solder  terminals.  Available  up  to 
4  pole  double-throw.  Widely  used 
in  aircraft  and  ground  communi¬ 
cation  equipment.  Size:  1*5/8  x  1- 
7/16x2-1/32  D. 


1 

1  "Diamond  Quality”  TIME  SWITCHES... 

Automatic  Elearic  also  produces  a  complete 
line  of  Time  Switches  and  Timers,  both  manu¬ 
al  and  automatic  reset.  Write  for  inforoutioa. 

Insartinq  Aral  hall  oi  tpUl  arbor  along 
with  pointed  rod  by  pnahing  elide  with 
left  hand,  preparatory  to  anchoring 
atart  of  next  winding  ao  thot  atrlpa  can 
be  cut 

of  the  split  arbor  goes  under  the 
strips  as  it  passes  through  center 
and  right-end  bearing  supports.  The 
arbor  thus  has  three  points  of 
support  while  winding  its  two  units. 

(3)  With  right  hand,  push 
guillotine-blade  slide  to  left  and 
depress  slightly.  This  causes  a  com¬ 
pression  bar,  also  on  the  slide,  to 
push  the  strips  of  foil  and  paper 
against  the  flat  surface  of  the  arbor 
half  that  is  in  position. 

(4)  Insert  second  half  of  arbor 
over  top  of  strips,  flat  face  down, 
by  pushing  it  in  with  left  hand. 
This  locks  the  start  of  the  next 
winding. 

(5)  Push  guillotine  blades  all 
the  way  down  to  cut  strips,  then  re¬ 
lease  and  retract  blades  to  right  out 
of  way.  The  cut  ends  of  the  flnished 
units  now  flip  over  glue  pads  on  the 
table  in  front  of  the  machine. 

(6)  Press  handle  at  right  of  ma¬ 
chine  to  start  winding  operations. 
This  drives  both  arbors,  hence  also 


Method  oi  depretslng  guillotine  bladn 
to  cut  stripe  oi  paper  ior  both  eectlOBS 
eimultoaeoualy 


m 


Wont  more  infermetion?  Um  poet  oar4  ee  loit  page. 
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NE-11-20-S  SPECTRUM  ANALYZER 

Description 

The  Spectrum  Analyzer  is  test  equipment  designed  primarily  for  use  with  aircraft  radar  and  beacon 
equipment  operating  over  a  frequency  range  of  8470  to  9630  mc/s.  Housed  in  a  compact  portable 
carrying  case,  the  whole  assembly  weighs  approximately  90  pounds. 

In  operation,  the  Spectrum  Analyzer  displays  on  an  oscilloscope  a  pattern  representative  of  the  distri¬ 
bution  of  energy  among  the  various  frequencies  in  the  output  of  a  pulsed  oscillator.  This  equipment 
is  equal  to  our  government  models  TS-148/UP. 

Applications 

This  very  sensitive  micro-wave  receiver  will  provide  accurate'  measurement  of  .the  spectra  of  radio 
frequency  oscillations  in  radar  and  beacon  equipment.  It  will  also  measure,  within  its  own  range, 
frequencies  of  echo  boxes,  magnetrons,  test  Kts,  local  oscillators  and  a  variety  of  resonant  cavities.  It 
can  also  be  used  to  check  magnetron  pulling  and  AFC  circuits,  and  as  a  frequency-modulated  oscil¬ 
lator  to  tune  T/R  Boxes  and  R/T  Boxes  in  transmitter-converters. 

The  Analyzer  is  so  sensitive  that  the  magnetron  signal  can  usually  be  picked  up  at  some  distance  from 
the  source,  thiu  making  the  equipment  easy  to  use  in  any  convenient  location. 

Specifications 

Power  Supply . fO-1200  Cps;  105-121  Voltt;  125  Watu 

Frequency-meter  Range . Calibrated  directly  from  8470  mc/s  to  9630  nac/s 

Sweep  Fr^uencies  . Continuously  Variable  from  10  to  30  Cps 

Attentuation  (Spectrum  Amplitude)  . Uncalibrat^.  Variable  from  3  to  70  dk 

Operating  Temperature  Range . — 40*C.  to  -|-55*C. 

Frequency  swing  of  analyzer  r-f  oscillator  (sawtooth  FM) . . .  40  to  50  mc/s 

Overall  i-f  bandwidth  at  half  power  points . 50  kc/s 

Sensitivity  to  CV  —  Spectrum  Amplified  Pos.  —  80  db.  below  1  watt  for  1  inch  of  deflection  mi 
C3scillosc<^  Screen. 

—  Spectrum  Position  —  55  db.  below  1  watt  for  1  inch  of  deflection  of  Oscillo¬ 
scope  Screen. 

Maximum  dispersion  of  spectra . 1.5  mc/s  per  inch 

Maximum  error  .  +5  megacycles 

V7e  will  gladly  furnish  all  details  regarding  specifications,  prices,  and  delivery. 


Manchester,  New  Hampshire 


NORTHEASTERN  » 


Write,  wire  or  lelcpkoM  for  informetion. 


TelephoM  2-6485 
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Went  mere  iafermatiee?  Um  pert  card  ee  I 


Electrons,  incorporated 

127  Sussex  Avenue 
Newaek  4,  N.  j. 

CtmAcc^ A<W/sA.«5i. 

7/Im  £tZ>C.  2$a  Z^6 


Aim  cuttisg,  snds  of  popora  flip  ovor 
gluo-aoturotod  iolt  pads  on  top  of  glno 
pump.  In  another  fraction  of  a  aocondL 
when  machine  etarte.  these  strips  will 
have  been  pnlted  over  the  pads  to  com¬ 
plete  the  winding  of  two  capocitors 


completes  the  winding  of  the 
finished  unit;  its  loose  ends  are 
dragged  over  the  glue  pads  as  they 
are  pulled  in,  and  the  loose  ends 
are  thus  automatically  glued  at  the 
instant  that  the  roiling  is  com¬ 
pleted.  The  arbor  with  the  finished 
units  continues  spinning,  as  this 
does  not  interfere  with  unloading. 

(7)  Pull  out  one  half  of  arbor  for 
finished  unit  by  slipping  forked 
tool  under  sleeve  on  left  end  of  this 
arbor  half  and  pushing  it  to  left. 

(8)  Strip  second  half  of  arbor  by 
moving  to  left  the  cross  bar  on 
which  are  mounted  the  pointed 
paper-flipping  rod  and  the  free- 
turning  half  arbor.  This  releases 
the  finished  capacitor  sections,  al¬ 
lowing  them  to  drop  down  the 
chute  and  into  a  tote  tray.  By  now 
the  winding  on  the  other  arbor  has 
been  completed  and  both  arbors 
have  been  stopped  by  the  prede¬ 
termined  electrical  counter  mounted 

I  on  the  right  of  the  machine.  This 
I  acts  through  solenoids  and  snap- 
action  switches  to  stop  the  machine 


Laft  hand  of  oporator  is  holding  fe 
tool  ussd  to  push  oat  first  half  ol 
arbor  proporotory  to  rsUoslng  ffal 
units.  Winding  Is  olrsody  nadsr 
boro  on  tho  nszt  two  onlts 


(csstisssd) 


PRODUCTION  TECHNIQUES 


m 


April,  1953  — ELECTRONICS 


GRAMER  f^emietlea0k^a&d 

TRANSFORMERS 


MEET  m-r-27  GRADE  1  ClASS  A 
SPECIFICAJIORS  WITH 
IM-PLAHT  TESTIMG  f AGILITIES 


TEMPERATURE  and  IMMERSION  CYCLING 

FIVE  (5)  CONTROLLED 

_ L  CYCLES 

Of  ^5  MINUTES 

I  EACH  STEF 

j  I  St«p  1.  Ov*n  185°  F. 

^  I  Sl«p  2.  Room  T«mp«ra- 

_ !•  M 

•  Step  3.  Cold  Chamber 

- 

J  4  Step  4.  Room  Tempera- 

1  tore 

.  Step  5.  Saturated  Salt 
f  Bath  Total  Immertion 


EXACT 
ELECTRICAL 
MEASUREMENTS 

INSULATION 
RESISTANCE 
measured 
accurately  I 

♦<*  IZ 

2,000,000  I 
Megohms 


TEMPERATURE 


mmz 

mmm 

mmmm 

M 

mwm 
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M 
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MOISTIRE  RESISTANCE 

Trensfermers  wHhstend  10  liwmidMy  cycles 
shewn  el  left  end  ere  sehiected  te  e  1 S  min¬ 
ute  vihreMen  lest,  10  to  SS  cycles  per  second. 
Seme  specMcetiens  reeelre  DC  pelerisfni 
veheee  applied  tram  lerminels  te  case  dur¬ 
ing  the  entire  time  units  ere  in  humidity 
cehlnel. 

ORAMIR  TRANSFORMERS  CAN  TAKE  IT! 


HUMIDiTY 

CAMNRT 


12  IS  20  24 


VIBRATION  MACHINE 


GRAM!! 


Wo  Invrfo  Yov— Sond  Your  SptifkaHom  e/o  OopL  E 

Q TRANSFORMER  CORPORATION 

N  PULASKI  R0AD  •  CHICAGO  39.  ILLINOIS 
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Clonuup  oi  gluu  pump,  with  pod  lu- 
moTud  to  nhow  hoU  through  which 
giuu  in  squirtud  up  through  pod  uoch 
time  round  bar  ntrikus  luTur.  on  ahown 
hnru,  during  induxing  oi  huod 


at  the  precise  instant  when  the  de¬ 
sired  number  of  turns  is  achieved. 
One  type  of  unit  suitable  for  this 
purpose  is  the  Microflex  Counter 
made  by  Eagle  Signal  Corp., 
Moline,  Ill. 

(9)  Index  the  head  of  the 
machine  180  degrees  to  start  next 
cycle  of  operation. 

Automatic  Glue  Pump 

The  pointed  paper-flipping  rods 
on  the  outer  circumference  of  the 
indexing  head  serve  the  added 
purpose  of  actuating  a  pump  lever 
that  forces  glue  up  into  the  felt 
pads  each  time  the  head  is  in¬ 
dexed.  An  ordinary  automotive-type 
oiler  serves  as  the  pump.  The  long 
nozzle  of  the  oiler  is  replaced  with 


Pholun  Hook-up  Wiro 


When  the  carton  is  marked 
PHALO  .  .  .  the  inside  story  is 
always  quality! 


fholotubo  300  Ohm 
ToUvition  TronMniuion  Lino 


The  most  graphic  endorsement  of  this 
claim  is  the  steadily  increasing  number 
of  PHALO  cartons  and  spools  being 
shipped  daily!  ^ 


Rhotocom  Shioldod 
Communication  Cablo 


Pholocord  Cord  Soti 


y  46-pago  illuitrotod 
CATALOG 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMMERCIAL  ST.  •  WORCESTER  •  MASS. 
Thormoplostic  Intulolod  Wiro,  Coblot,  Cord  Soft  and  Tubing 


Fhalo-X  Cuttom-Mado  Cablot 


DutoUu  ol  glu«  pump,  along  with  stand* 
Old  oiloi  (at  loft)  from  which  It  is  made 
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Wont  moro  isformatioa?  Um  pett  cord  so  tut  pope. 
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^  ^  tinuit  engineerti  transistor  manufacturers! 

^  an  unexcelled 

TRANSISTOR 
TEST  SET 


A  Precision  Laboratory 
Instrument  to  test  small 
signal  behavior  of  all 


FEATURES: 


Overall  accuracy  is  2%.  The  unit  contains 
separate  metering  circuits  for  all  applied 
D.C.  currents  and  voltages,  a  precision 
vacuum  tube  volt-meter  for  direct  reading 
of  the  parameters  under  test,  and  a  pre¬ 
cision  single  frequency  audio-oscillator.  It 
is  powered  by  8  separate  self-contained 
regulated  power  supplies,  making  operation 
without  adjustment  over  all  normal  line 
voltage  variations. 

DIMENSIONS:  Housed  in  an  open  front, 
enclosed  relay  rack  cabinet,  with  panel 
space  of  26 Vi  x  19".  The  overall  dimen¬ 
sions  of  the  cabinet  are  28"  x  21  Vi"  x  15". 


POINT  CONTACT  and 
JUNCTION  TRANSISTORS 

TRANSITOR  TEST  EQUIPMENT— Model  T-61 
measures  four  independent  parameters  of  the  four 
terminal  equivalent  circuit  of  the  transistor.  These 
measurements  can  be  carried  out  over  the  complete 
operating  range  of  the  transistor,  and  thus  directly 
lead  to  the  quantitative  data  necessary  for  circuit 
design. 

Its  function  in  the  transistor  field  is  comparable  to 
that  of  a  vacuum  tube  bridge  in  the  vacuum  tube 
field,  but  much  simpler  to  operate  and  is  not  a 
null  instrument. 

FLEXIBILITY — COMPLETENESS  insure  continued 
maximum  usefulness  in  anticipation  of  the  develop¬ 
ment  of  new  types  of  transistors. 


OPERATIONAL  CHARACTERISTICS: 


D.C.  BIAS  CONDITIONS  OF 
VIDID  IN  THI  FOLLOWING 

Cmlttw  enmiit 
CNtettar  wnrant 
Cmlttir 

CNIwtor  MttaM 


FOLARITY  AM  PRO 
RANGES: 

0— It  milliainparw 
0— IS  milllainHrM 
0— limit  Mt  toy  11  mllllamMfM 
thrmifN  •mlmr 

•—limit  wt  hy  IS  mllllamxrw 
tbrmith,  ar  •— !••  valti  rat. 


Writ#  to 

TRANSISTOR 

PRODUCTS 

Now  for  Dotdilod 
Information 


TRANSISTOR  PRODUCTS  INC. 

55  UNION  ST.  BRIGHTON  35,  MASS. 


An  o^rmtint  unit  •#  tti«  CLEVITE  Carp. 
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Wont  mot*  information?  Uso  post  cord  on  lost  pogo. 
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I  a  casting  that  in  effect  provides  a 
T-shaped  nozzle  for  squirting  two 
pads  at  once.  The  T-shaped  channels 
in  the  brass  casting  were  obtained 
by  drilling  through  the  casting 
from  three  directions  mutually  at 
right  angles,  then  plugging  the 
ends  of  the  holes  appropriately  with 
I  Allen  screws.  A  lever  was  then 
mounted  on  the  casting  in  such  a 
way  that  its  lower  end  pushed  in  the 
i  pump-Eictuating  piston  each  time 
j  the  pointed  rod  passed  over  the 
j  upper  end  during  the  indexing 
operation. 

A  polyvinyl  acetate  glue  is  used. 
This  remains  sufficiently  fluid  for 
continuous  use  in  the  oiler  even 
without  a  cover  on  the  oiler,  and 
provides  adequate  adherence  for  the 
kraft  capacitor  tissue. 


AND 


^  attcndhif^  the 

I  NATIONAL  \ 
!  CONFERENCE  1 


AIRBORNE 

ELECTRONICS 


INQUIRIES 
ARE  INVITED 
REGARDING 
OPENINGS  ON 
OUR  STAFF 


Sponge  Rubber  Mallet 

Intermittent  connections  and  mi- 
crophonic  tubes  are  safely  detected 
without  risk  of  damaging  other 
parts  by  using  a  mallet  made  from 
three  pieces  of  half-inch  sponge 
rubber.  Each  piece  is  approximately 
2  inches  wide  and  4  inches  long. 
The  pieces  are  fastened  together 
with  rubber  cement,  a  hole  is 
drilled  through  them  and  a  wood 
handle  made  from  dowel  rod  is 
glued  into  this  hole. 

If  handle  and  strips  tend  to 


Really  nigged . . .  but  unusually 
assy  to  handle . . .  Carol  Charg¬ 
ing  Cable  ia  deaigned  to  carry 
hMvy  currents  for  rectifiers, 
battery  chargers,  large  motors 
and  other  equipment  needing 
portable  power  cable. 

Soft  copper  wires  are  rope 
lay  stranded  for  extra  flexi¬ 
bility.  They  are  either  tinned, 
or  bare  and  served,  then 
enclosed  in  high  dielectric, 
long-wearing  rubber  com- 
pouind.  For  most  severe  ser¬ 
vice,  the  jacket  is  made  of 
Carol  Neoprene  ...  a  specially 
compounded  material  which 
rseirts  adds,  alkalis,  sunlight, 
corona,  oil  and  grease;  with¬ 
stands  extremes  of  weather 
and  temperatures. 

Carol  Charging  Cable  is  sup¬ 
plied  in  sixes  firom  No.  4/0  to 
10  AWG,  with  either  rubber 
or  neoprene  jacket. 

Write  or  call  today  for  full 
information  on  our  complete 
line  of  cable  for  electronic 
applications. 


Radar  Laboratories 
Microwave  Laboratories 
Guided  Missile  Laboratories 
Advanced  Electronics  Laboratories 
Electron  Tube  Laboratories 
Field  Engineering  Department 


For  the  convenience  or 
those  attending  the  Conference, 
members  of  the  Hughes 
Laboratories  Staff  will  be 
available  for  interviews  at 
the  Convention  hotel. 


RESEARCH  AND 
DEVELOPMENT  LABORATORIES 
Scitntifw  and  Engineering  Staff 

CULVER  CITY,  LOS  ANGELES 
COUNTY,  CALIFORNIA 


Assurince  is  rsQuirpd  thst  relocation 
ol  the  epplicent  will  not  cause  dis¬ 
ruption  of  an  urgent  military  proiect. 


MsfiMd  of  nsinq  iaipravtssd  mbbsr  mol- 
!•(  to  chock  tor  latonaHtonta 
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G-E  Electronic  Timer  Has 
High  Repetitive  Accuracy 


General  Electric  Electronic  Timers 
assure  precise  timing  of  repetitive 
operations.  One  manufacturer  reports 
the  use  of  G-E  timers  on  bearing 
grinding  machines  where  they  control 
cutting  time  and  drift  time.  Here,  G-E 
timers  perform  over  500  repetitive 
time  cycles  per  hour.  Where  you  re¬ 
quire  a  uniform  product  turned  out  at 
high  speed,  put  the  accuracy  of  the 
General  Electric  Electronic  Timer  to 
work  for  you. 


Mocnmo  Too4 


SPECIFICATIONS 

EXCELLENT  REPETITIVE  ACCURACY 

High-quality  capacitors  permit  errors 
no  greater  than  ^  2%  of  dial  setting, 
independent  of  normal  temperature 
changes. 

THREE  TIME  RANGES  AVAILABLE 

.06-1.2,  .6-12,  6-120  seconds,  each 
continuously  adjustable  through  a 
20:1  range. 

TWO  TYPES  OF  OPERATION 

Can  be  set  for  immediate  or  delayed 
start. 

HIGH  CONTACT  RATING 

One  million  operations  at  full-load, 
up  to  ten  million  at  less  load.  Handles 
motor  starters  to  NEMA  Size  3, 
starts  f-hp  motors  directly. 

REMOTE  CONTROL 
Timing  potentiometer  and  dial  as¬ 
sembly  may  be  located  where  most 
convenient. 

CONSTRUCTION 

High  quality  components,  conserva¬ 
tively  rated  for  top  performance  and 
long  life. 


Controls  F-hp  Motor  Diroctly 

Here,  a  G-E  Electronic  Timer  con¬ 
trols  directly  the  small  motor  of  a  box 
conveyor.  The  timer  tells  the  motor 
when  enough  boxes  have  been  deliv¬ 
ered  to  the  gravity  conveyor.  A  limit 
switch,  actuated  by  the  first  box,  tells 
the  timer  when  to  start.  You  can  get  a 
G-E  Electronic  Timer  to  start  frac¬ 
tional-horsepower  motors  directly  or 
handle  motor  starters  up  to  NEMA 
Size  3. 


Unlooding 

PJstforin 


Conveyer 


tnitioting 

Switch 


Timer 


Can  B«  Ramotaly  Adjusted 

Here  a  steel  company,  through  a 
furnace  control  desk,  controls  the 
time  cycle  of  high-speed  rolls  even 
though  the  timer  is  inaccessible.  A 
limit  switch  actuated  by  the  steel 
slab  starts  the  electronic  timer.  Your 
G-E  Electronic  Timer  can  be  located 
wherever  necessary  and  remotely 
adjusted  from  a  convenient  location. 


Limit  Switch 


Stortsr 


Control 

Contret 

Ponol 


Sand  to  Soction  B  78S-I,  Gonaral  Elactric  Company,  Schanactody  S,  Naw  York 
Plaoaa  sand  ma  tha  fallawine  kwllatinai 

□  Elactranic  Timar,  OEA-S2SSB 

□  Phataalactric  RaUy,  OEA-3S33D 


PHOTOELECTRIC  RELAY  CR7505-K100 


One  of  a  complete 
line  of  devices  for 
all  photoelectric 
applications.  This 
model  is  inexpen¬ 
sive,  has  broad  ap¬ 
plication.  Bulletin 
GEA-3533D. 


ADDRESS 


ELECTRIC 


GENERAL 


Woat  mart  laforaMtiaa?  Um  past  cord  an  lost  pofa. 
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PRODUCTION  TECHNIQUES 


loosen  after  a  period  of  continuous 
use,  vinyl  plastic  adhesive  tape  is 
wrapped  around  as  reinforcement. 
This  improvised  tool  is  used  in  the 
test  section  of  Olympic’s  television 
plant  in  Lontr  Island  City. 


Spring  Rack  Holds  Parts 

In  small-quantity  subassembly 
work  where  one  operator  completes 
the  entire  job  at  DuMont,  a  simple 
coil  spring  rack  is  used  to  hold  the 
parts  needed  for  a  run  of  perhaps 
three  units.  Before  starting,  the 
operator  places  on  this  rack  the  re¬ 
quired  number  of  each  part,  taking 
them  from  paper  bags  alongside 
her. 

The  rack  consists  of  a  plywood 
stand  on  which  are  mounted  pre¬ 
stretched  coil  springs.  Each  spring 
is  bolted  to  its  own  metal  strip  to 


**Most  consistent 
’chopper’  on  the  market” 


That's  what  a  lot  of  people  who  use 
vibrators  say  about  the  Honeywell  Syn¬ 
chronous  Vibrator  WG-178. 

They  know  from  experience  that  per¬ 
formance  is  consistent  from  one  unit  to 
the  next— a  most  important  considera¬ 
tion.  This  high  consistency  in  the  per¬ 
formance  of  the  WG-178  is  a  direct 
result  of  the  quality  of  design  and  work¬ 
manship  that  is  a  distinctive  feature  of 
all  products  manufactured  by  the 
Honeywell  Aero  Division. 

Here  are  some  of  the  other  character¬ 
istics  of  the  little  “chopper” : 

1.  It't  vartoHU,  can  be  used  as  a  £>C- 
AC  modulator,  or  as  a  rectifier. 

3.  If'*  loHMr- lived,  operating  for  an 
average  of  500  hours. 

3.  It't  odiuitobU.  Open  and  closed 
times  can  be  varied. 

4.  Ii'i  lowfh.  When  shtKk  mounted 
(in  any  position)  it  exceeds  rigid  Air 
Force  environmental  specs. 

5.  If'*  a  pr*<i(ion  intfrumenl.  Quality 
design  guarantees  exceptionally  clean 
signals. 

If  you’d  like  to  know  more  about  the 
WG-178  Synchronous  Vibrator,  we’d 
be  pleased  to  send  details.  The  address 
is  Honeywell  Aero  Division,  Dept. 
401(E),  Minneapolis  13,  Minnesou. 


Specifications  for 
Synchronous  Vibrator 
WG-178 


Coil  Supply:  Suuctted  supply  volt- 
■geit  II)  voltt,400cptforWG-178A 
and  12.6  volt*.  400  cpt  for  WG-178B 
when  suitable  voltage -dropping  re- 
tittott  are  included  in  the  circuit 
with  the  field  coil. 

Powof;  Approximately  0.7  watts,  ex¬ 
cluding  the  phasing  circuit. 

Contoet  Rosing;  Contact  rating  de¬ 
pends  on  circuit  in  which  units  ate 
used.  All  applications  should  be  re¬ 
ferred  to  out  engineering  department 
for  approval.  The  devices  have  been 
used  in  circuits  with  approximately 
one  milliampere  (  nominal )  current 
and  up  to  ))  volts  dc  supply. 
EnvironnonI;  When  used  on  a  shock- 
mounted  chassis  type  mounting  the 
units  conform  to  Spec  4106)B  as 
called  for  in  AF27)OOD  as  follows: 
NumMity  Tost:  10day(24-hour  cycle). 
Tomporoforo  Tost:  -65°F.  to  160*F. 
(-54°C.  to71*C.). 

■klfiSMda  Tosf:  )),000  feet. 

Vibration  Tost;  Up  to  200  cpt  ()G 
maximum).  This  it  a  modified  test. 
Sand  anal  Dust  Test:  As  specified. 
MiMow  Rosistonc*  Test:  28  days. 
Salt  Spray  Tost.  )0  hours. 

Weight:  Approximately  0.)  lb. 


Stand  modg  from  tpringt.  metal  gtrlpg 
and  plywood  hore  holdg  parts  nsodsd 
lor  throe  terminal  board  subassemblies. 
Operator  keeps  original  sample  in  front 
of  her  to  serve  os  guide,  supplementing 
prints  mounted  above  somple 


HoneT^ell 
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Unexcelled  for  Accuracy  and  Dependability 

Th.  COLLINS  51J 


Your  inquiries  will  receive  prompt  attention 


Communications  Receiver 

The  Collins  51 J  Communications  Receiver 
in  addition  to  its  outstanding  performance 
in  the  communications  held,  is  being 
widely  used  in  industrial  laboratories  as  a 
sensitive  and  accurate  measuring  instru¬ 
ment.  Write  today  for  complete  details 
and  specifications. 

Condensed  Specifications 

FRIQUINCY  RANOi:  M  to  30.9  megacycles. 
CIRCUITS  Double  Conversion  Superheterodyne. 
CALIBRATIONS  Direct  reading  in  megacycles  and 
kilocycles.  One  turn  of  main  tuning  dial  covert 
100  kilocycles  on  all  bands. 

TUNINOs  Linear,  divided  into  30  one-megacycle 
bands.  Each  dial  division  represents  one  kc. 
FRIQUINCY  STARILITYs  Overall  stability  within 
1  kc  under  normal  operating  conditions. 
SILICTIVITYs  9.9  to  6.9  kilocycles  at  6  db  down. 
17  to  20  kilocycles  at  00  db  down. 

AUDIO  OUTPUT:  4  and  600  ohms  impedance. 
watts  at  1000  cps  with  less' than  19%  distortion 
overall.  "S”  meter  may  be  switched  to  read 
audio  output. 

RF  INPUTS  High  impedance  single-ended.  Break- 
in  relay  mounted  internally.  Antenna  trimmer 
will  resonate  input  circuit  when  used  with  any 
normal  antenna. 

POWIR  RfQUIREMENTS:  89  watts  49/70  cps,  119 
volts  or  230  volts. 

DIMENSIONS:  Panel  —  lOVr  inches  high,  19 
inches  wide,  notched  for  rack  mounting.  Option¬ 
al  metal  cabinet  —  21-1/8  inches  wide,  12-V^ 
inches  high  and  13-1  8  inches  deep.  Speaker 
available  in  metal  cabinet  19  inches  wide,  10- 
9/8  inches  high  and  9-1.  8  inches  deep. 


COLLINS  RADIO  COMPANY 

Cedar  Rapids,  Iowa 
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Woat  more  Mformalioe?  Use  post  caisl  o«  lest  | 


PRODUCTION  TECHNIQUES  (CMtliiM^) 

obtain  uniform  tension  just  suf> 
ficient  to  grip  the  leads  that  are 
inserted  between  turns.  The  strips 
rather  than  the  springs  are  fas¬ 
tened  to  the  plywood  stand. 

Making  Concrete  Dust-Free 


MFG.  CO. 

199  Washington  St.  Boston  B,  Mass.  Plant— Clinton,  Mass. 


Engin0er0d  Wirt  and  Cabin  for  tho  Cloctronic  and  Aircraft  Industrios 

W—t  ■ww  hif>n— float  Dm  pact  om4  w  iMt  ^h|«. 


Mathod  oi  using  cocrtsd  concrats  blocks 
at  Brookharon 


SpraylBg  coacrolo  blocks  for  oosssolrei 
with  dnst-piOTontbig  rosia.  Pialkaiaar 
tosts  ladicato  tho  sohitioa  also  ha 
wotorpraoBaU  ▼alas 


EXTRUDED  TEFLON  (Tetrafluoroothyleno)  hook-up  wire  is 
organically  capable  of  sustained  operation  from  -f-210°C  to 
— 90°C  with  no  appreciable  decomposition.  This  wide  range  of 
operating  efficiency  continually  opens  new  applications  for 
EXTRUDED  TEFLON  —  especially  where  constant  stability  under 
exceptional  temperature  conditions  is  required  for  long  periods. 
EXTRUDED  TEFLON  -|-210'*C  to  — 90*’C  is  non-inflammable  .  .  . 
is  resistant  to  most  chemicals  .  .  .  has  no  known  solvent. 


To  OBTAIN  a  dust-free  atmosphere 
for  the  cosmotron  at  Brookhaven 
National  Laboratory,  a  thin  coat¬ 
ing  of  Vibrin  polyester  resin  was 
sprayed  on  each  of  the  10-ton  con¬ 
crete  radiation  shield  blocks  that 
are  stacked  four  tiers  high  for  more 
than  100  feet  around  the  circum¬ 
ference  of  the  equipment. 

To  prevent  the  blocks  from  caus¬ 
ing  dust  when  they  are  occasionally 
moved,  a  1 /32-inch  coating  of  the 
resin  was  sprayed  on  with  standard 
compressor  equipment.  This  sealed 
the  cement  with  a  hard  glass-like 
surface  that  resists  flaking  even 
under  a  weight  of  40  tons.  The  ma¬ 
terial  is  quick-drying,  permitting 


Bocoum  of  low  •lactrical  losses,  EXTRUDED  TEFLON  is 
adaptable  for  high  frequency  use.  It  has  very  high  volume 
and  surface  resistivity.  EXTRUDED  TEFLON  is  available  in  thin 
wall  and  specified  hook-up  wire  sizes,  with  shield  or  jacket, 
also  as  coaxial  cable. 

NOW  AVAILABLE  in  10  colors— black,  brown,  red,  orange, 
yellow,  green,  blue,  violet,  gray,  white.  Samples  available. 
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INDUSTRIAL  CONDENSER  CORPORATION 


The  unusually  high  insulation  resistance  at  20*  C. 
in  turn  insures  unusually  high  resistance  at  tem¬ 
peratures  up  to  75*  C.  The  insulation  resistance  of 
these  capacitors  at  76*  C.  is  approximately  ten 
times  that  of  commercial  oil  capacitors  at  20*  C. 
This  is  well  illustrated  in  Curve  #1109. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 


OUTSTANDING  FEATURES 

INSUI.ATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*— In  ex¬ 
cess  of  5  million  megohm  microfarads 
CHANGE  IN  CAPACITANCE  FROM  25*  C.  TO 
-80*  C;  +0.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR — 1800  hours 
Q  AT  50  KILOCYCLES— 10,000  * 

POWER  FACTOR  AT  1  KC— 0.00025 


I  3244  N.  California  Avanua 
I  Cliico9o  If,  llliaais,  U.S.A. 

I  Plaota  Mad  aia  aiy  FREE  copy  of  your  sow  Cotoioa  1117  oa 


denser  Coloration  now  offers  to  industry  for  the  -  ..q..  Capacitors, 

first  time  the  nrst  of  their  family  of  Stabelex  ■ 

capacitors,  stabelex  “D”,  which  has  been  produced  |  Noma . 

for  special  applications  for  some  time.  |  Compoay . 

Complete  information  performance  curves,  char-  I  Straat . 

acteristics,  and  suggested  applications  of  the  vari-  |  ri*. 

ous  types  now  available  will  be  found  in  this  catalog.  I  ■■  ■■  ■■  a  an  m  w  h  m  m  i 

Mfrt.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC  CAPACITORS  and  RADIO 
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PROOUCTION  TECHNIQUES  (contbiMcd) 

application  of  two  coats  within  a 
few  hours.  Calcium  carbonate  was 
used  to  extend  the  resin,  and  a  pig¬ 
ment  was  added  to  give  the  coated 
blocks  an  attractive  gray  color.  Cost 
is  competitive  with  paint. 

The  Vibrin  resin  is  a  product  of 
the  Naugatuck  Chemical  Division, 
U.  S.  Rubber  Co.,  Naugatuck,  Conn. 

Blower  Speeds  Cooling  of 
Induction  Soldering 


Soldering  Iron  Stakes 
Plastic  Pegs 

Loop  antennas  are  rapidly  mounted 
on  the  back  covers  of  portable  radio 
receivers  through  use  of  a  simple 
lever-operated  holding  jig  and  a 
modified  soldering  iron.  The  plastic 
cover,  resting  on  a  newspaper  pad 
to  protect  it  from  scratches,  is  set 
in  position  under  the  holding  jig.  A 


JOHNSON  Nylon  Tip  Jacks 
arS  furnished  in  eleven 
bright,  uniform  colors 
adopting  them  to  coded 
applications.  Contact  is  se¬ 
curely  anchored  in  the  jack 
body,  recessed  to  avoid  ac¬ 
cidental  contact.  Standard 
contact  materials  are  phos¬ 
phor  bronze  and  beryllium 
copper,  both  silver  plated. 
Solder  terminal  is  hot  tin 
dipped.  Mating  plug  is 
firmly  engaged  with  virtu¬ 
ally  all  its  surface  area  in 
contact  with  the  jack.  Thus, 
low,  stable  contact  resist¬ 
ance  is  assured.  Jack  body 
threaded  ^"-32,  mounted 
by  single  nickel  plated 
brass  nut. 


For  complete  information  on 
the  JOHNSON  line  of  tip 
jacke  and  other  JOHNSON 
electronic  oomponenta,  write 
for  your  <x>py  of  General  Prod- 
ucta  Catalog  973  today! 


iBtYlllUM 

coma 

CONTACTS 

Cat.  No. 
105-601-1 
105-602-1 
105-603-1 
105-604-1 
105-605-1 
105-606-1 
105-607-1 
105-608-1 
105-609-1 
105-610-1 
105-611-1 


PHOSPHOR 

•RONZE 

CONTACTS 

Cat.  No. 
105-601-2 
105-602-2 
105-603-2 
105-604-2 
105-605-2 
105-606-2 
105-607-2 
105-608-2 
105-609-2 
105-610-2 
105-611-2 


Color 
White 
Red 
Black 
Dark  Green 
Light  Blue 
Orange 
Yellow 
Brown 
Light  Green 
Dark  Blue 
Ivory 


E.  F.  JOHNSON  COMPANY 


A  SMALL  blower  aimed  directly  at 
the  work  coil  of  an  induction  solder¬ 
ing  setup  for  hermetic  soldering 
i  cools  the  solder  much  faster  after 
[  completion  of  the  heating  cycle, 

:  thereby  boosting  the  production 
rate  appreciably.  On  short  heating 
I  cycles  the  blower  does  not  affect  the 
I  temperature  of  the  work,  nor  does 
i  it  affect  the  work  coil  because  that 
!  is  already  water-cooled  internally. 
A  successful  application  of  this 
technique  at  Utility  Electronics 
used  an  induction  heater  made  by 
Marion  Instrument  Co. 


^CliMdirRi  eoatRCt 
fjciiitattt  iMRrtiRR 


Completely  insulated  with 
integral  head  and  body 
molded  of  tough,  low-loss 
Nylon.  High  breakdown 
voltage,  low  capacity  to 
panel  are  characteristics  of 
these  completely  new 
JOHNSON  tip  jacks. 


FlaHaniog  plolle  psg  by  applyinq  h*ot 
and  proMur*  with  aUctric  toldaring 
iron,  whilo  clamping  |ig  holds  antsnno 
Hot  ogainst  Insldo  of  coTor  for  throo- 
wof  radio 
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THORI  ATED 
Tungsten  Filaments 
in  Federal's 
F-9C31  •  F-9C29 
SAVE  POWER 
EQUAL  TO  THE 
PRICE  OF  A 
NEW  TUBE 
PER  YEAR! 


HThis  is  the  life  story  of  3  of  numerous  Federal  power 
triodes  used  by  the  Canadian  Broadcasting  Corpora¬ 
tion  at  station  CBX,  Lacombe,  Alberta:  Since  October, 
1948,  to  recent  date,  these  tubes  have  served  for  69,000 
hours.  Both  F-9C31’s  appear  to  have  full  emission  and 
capability  of  many  more  hours.  The  F-9C29  —  used  in 
modulator  unit  — is  on  standby  after  21,015  hours. 

Behind  the  long  performance  of  these  3  tubes  is  Fed¬ 
eral’s  pioneering  in  the  multi-strand  thoriated  tungsten 
filament,  which  permits  hairpins  to  expand  individually 


.  .  .  eliminates  stresses  which  might  be  conducive  to 
filament  warping. 

Cathodes  of  this  type  provide  lower  operating  tem¬ 
peratures  . .  .  keep  components  cooler,  more  durable. 
Because  less  filament  power  is  consumed,  tube  life  is 
longer  . . .  operating  costs  are  lower.  The  power  saved 
per-tube-per-year  equals  the  price  of  a  new  tube! 

For  full  information  on  Federal’s  F-9C31  and  F-9C29, 
or  Federal  quality-controlled  tubes  of  any  power  out¬ 
put,  write  Dept  K-113. 


f^dmral  always  has  madm  batter  tubes" 


Federal  Telephone  and  Radio  Corporation 


VACUUM  TUBE  DIVISION 


100  KINOSLAND  ROAD,  CLIFTON,  N.  J. 

In  Canada;  Fodofal  Eloctric  AAanwfocturing  Company,  Lid.,  Montrool,  P.  Q. 
tnpor*  Oifiribwtord  Inlamaiiaaal  Standard  Eloctrk  Carp.,  47  Srood  Si.,  N.  V. 
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PRODUCTION  TICHNIQUIS  (cMtiaMR) 

loop  antenna  is  now  dropped  over 
the  pegs  molded  into  the  thermo¬ 
plastic  cover,  and  the  handle  of  the 
jig  is  pulled  forward.  A  combina¬ 
tion  of  cam  and  lever  action  moves 
the  pressure  block  down  on  the 
antenna  and  holds  it  there  for  the 
remainder  of  the  operation.  The 
operator  now  applies  the  flattened 
end  of  the  soldering  iron  to  each 
plastic  peg  in  turn.  This  softens 
and  flattens  the  peg,  much  as  if 
peening  a  red-hot  rivet. 

A  backward  push  on  the  lever 
handle  releases  pressure,  so  that  the 
flnished  unit  can  be  taken  out  to 
complete  the  work  cycle.  This  pro¬ 
cedure  is  used  in  Emerson’s  Jersey 
City  plant. 


fU/m  tIMAL  OIMUATM  TF  »95 

A  crystal  standardized  generator  either 
frequency  or  amplitude  modulated. 
Frequency  range:  13.5  to  216  mega¬ 
cycles.  Output  range  o.  I  microvolts  to 
100  millivolts.  Internal  or  external 
modulation  gives  f.m.  dexnations  to  600 
kilocycles  and a.m.  depths  to  50 per  cent. 


MIVERSAL  IMIME  TFIU 

Measures  inductance  and  capacitance  at 
1,000  cycles,  resistance  at  d.c.;  direct 
reading  i  microhenry  to  too  henries, 
1  micro-microfarad  to  too  microfarads, 
and  o.i  ohms  to  10  megohms.  Q  range 
o.i  to  1.000,  tanh  0.001  to  10. 


Tweezer-Type  Soldering  Iron 

In  soli»;ring  deflection  yoke  leads 
to  special  terminal  lugs  that  are  to 
fit  inside  the  female  connector  for 
the  deflection  yoke  of  Olympic’s  tele¬ 
vision  receiver,  surplus  solder  would 
prevent  insertion  of  the  lugs  in  the 
connector.  To  offset  this,  a  Pres-To- 
Heat  soldering  tool  made  by  Triton 
Manufacturing  Co,  East  Haddam, 
Conn,  is  used  to  heat  the  joint.  This 
is  a  resistance  type  tool  operating 
from  a  step-down  transformer. 
Pressing  a  button  on  the  tool  closes 
the  tweezer-type  jaws  against  op¬ 
posite  sides  of  the  joint.  Current 
flows  through  the  joint,  heating  it 
in  a  few  seconds.  The  operator  then 


FM  MVUTHM  METER  TF9M 

With  crystal-standardized  deviation 
ranges  of  5, 25  and  75  kilocycles,  alter¬ 
native  high-  and  lotv-level  btiffered  in¬ 
lets,  visual  checking  for  optimum  tuning 
and  level,  together  with  a  separately 
buffered  audio  outlet,  this  ruggedized 
deviation  meter  is  ideal  for  carriers  in 
the  range  2.5  to  200  megacycles. 


tTAMOARO  tlRNAL  8EHERAT0R  TE  M7 

For  precision  receiver  measurements: 
Covers  cm  an  expanded  full-vision  scale 
15  kilocycles  (or  less)  to  30  megacycles, 
crystal  standardized,  with  an  output 
ccmtinuously  variable  from  4  volts  to 
0.4  microvolts.  Up  to  100  per  cent. 
a.m.,  with  unmeasurable f.m.,  monitored 
by  dual  rectification. 


VACUUM  TUBE  VOlTMETEftS  •  FREQUENCY  STANDARDS  •  OUTPUT  METERS 
WAVE  METERS  •  WAVE  ANALYSERS  •  Q  METERS  ’  BEAT  FREQUENCY  OSCILLATORS 

23-25  BEAVEK  STREET  •  NEW  YORK  4 


CANADA;  CANADIAN  MARCONI  CO..  MARCONI  BUILDING,  2441  TRENTON  AVENUE.  MONTREAL 
■NOLAND:  HmS  Offica:  MARCONI  INSTRUMENTS  LIMITED.  ST.  ALBANS.  HERTFORDSHIRE 

Ae*nu  in  Export : 

Mamconi**  WmLitt  Trlbokaph  Comtanv  Limhid,  Marconi  Hooii,  Strand.  London,  W.Ca 


Uainv  BoldRriag  twMMn  to  got  boot 
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Ihe  d((^renGe 


BuiiiMss  IxKutivtsI 
ybieck  ThtM  QutsHonsl 


can  answer  *^es  to  most 
;m,  you — ana  your  com* 
-are  doing  a  needed  job 
e  National  Blood  Program. 

Have  you  givei^our  em¬ 
ployees  time  on  to  make 
dIom  donations? 

Has  your  company  given 
any  recognition  to  donors? 

Do  you  have  a  Blood  Do¬ 
nor  Honor  Roll  in  your 
company? 

Have  you  arranged  to  have 
a  Bloodmobile  make  regu¬ 
lar  visits? 

Has  your  management  en¬ 
dorsed  the  local  Blood 
Donor  Program? 

Have  you  informed  em¬ 
ployees  of  your  company's 
plan  of  co-operation? 

Was  this  information 

K'ven  through  Plant  Bul- 
tin  or  House  Magazine? 

Have  you  conducted  a 
Donor  Pledge  Campaign 


lAfhy  should  you  give  blood? 

Ask  me— I  ought  to  know.  I  fought  in 
Korea.  But  since  then  I’ve  been  through 
the  biggest  battle  of  all — the  battle  for  life  itself. 
And  it  was  blood — and  blood  alone — that  saved 
me.  Don’t  know  when  I’ll  be  in  a  position  to  start 
repaying  my  debt  by  giving  some  blood  of  my 
own.  But  I  will — some  day.  You  can  count  on  it!” 


#%11  kinds  of  people  give  blood — for  all  kinds  of  reasons. 

But  every  reason  for  giving  blood  is  a  special  reason  .  .  .  just 
as  every  American  life  that  can  be  saved  at  any  time  and  at 
any  place  ...  is  special.  So  whatever  your  reason  for  giving 
blood,  this  you  can  be  sure  of:  Whether  it  goes  to  a  combat 
area,  a  local  hospital,  or  for  Gvil  Defense  needs — this  priceless, 
painless  gift  will  some  day  save  an  American  life! 


in  your  company? 

□  Have  yon  set  up  a  list  of 
volunteers  so  that  effi¬ 
cient  plans  can  be  made 
for  scheduling  donors? 

Remember,  as  long  as  a  single 
pint  of  blood  may  mean  the  mf- 
ierence  between  Ufa  and  death 
for  any  American  ...  the  ne^ 
for  blood  is  urgent  / 


CALL  YOUR  RED  CROSS  TODAYi 

NATIONAL  BLOOD  MtOOItAM 


ELECTRONICS  — Aprtf,  1953 


299 


Woat  HMr*  lnf«riiiatioii?  Um  pott  card  on  loot  pogo. 


April,  1953  — ELECTRONICS 
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:  applies  a  small  amount  of  solder  to 
.  complete  the  joint, 
j  A  simple  wood  fixture  is  used  for 
I  this  operation  to  permit  handling 
j  seven  leads  at  a  time.  The  connect- 
:  ing  lugs  are  pushed  over  headless 
!  nails  driven  into  the  wood,  so  that 
1  they  are  in  the  optimum  position 
for  attaching  and  soldering  the 
wire. 


Production-Testing  Filters 

9 

By  Wallace  Rianda 


Apiilicationa  Engineer 
Berkeley  Scientific  Division  of 
Beckman  Instruments,  Inc. 
Richmond,  Calif. 


New  test  methods  employing  Berk- 
ely  digital-reading  frequency  me¬ 
ters  are  used  at  Lenkurt  Electric 
Co.  to  provide  frequency  determina¬ 
tions  to  an  accuracy  of  ±1  cycle. 
The  training  period  for  test  opera- 
i  tors  is  materially  decreased,  and 
frequency  checking  time  is  cut  to 
30  seconds  as  contrasted  to  several 
minutes  for  older  methods. 

^  A  major  problem  encountered  in 
the  development  of  increased  pro- 
I  duction  of  carrier  telephone  and 
I  telegraph  equipment  is  that  of 
adapting  former  laboratory  test 
;  techniques  to  production  line  re¬ 
quirements.  Typical  is  the  precise 
determination  of  characteristics  of 
'  filters  and  meshes,  critical  com- 
I  ponents  in  carrier  equipment.  Es- 


Do  you  have  production,  purchasing,  stocking  or  delivery  prob¬ 
lems  on  threaded  fasteners?  Pheoll . . .  the  COMPLETE  source 
. . .  has  all  the  answers  !  And  here  they  are: 


BSHHI  Pheoll  has  ’em  . . .  largest  in  the  industry . . .  kept  up  to 
level  by  perpetual  inventory  controls  ! 

Pheoll  has  ’em  . . .  the  industry’s  most  complete 
tiM. . .  by  types,  head  styles,  finishes  and  sizes  ! 


Pheoll  can  generally  ship  immediately  on  most 
standard  types  and  sizes  ! 


_  Always  available  for  immediate  reply  to 

phone  calls,  telegrams  or  letters  ! 


HHBHTops  for  50  years  . . .  kept  that  way  by  constant  produc¬ 
tion  line  and  laboratory  inspection  ! 


lllllimHil  Yes  !  Efficient  mechanized  order-handling  pro¬ 
cedures  minimize  errors  and  hustle  orders  along  to  fast,  sure 
completion ! 

In  every  way,  you  get  better  service  at  Pheoll!  That  means  less 
work  for  you  . . .  fewer  orders,  reduced  paper  work,  less  follow¬ 
up,  simplified  stocking.  Test  Pheoll  on  your  next  threaded 
fastener  requirement  and  see  how  headaches  vanish  ! 


PHEOLL 

MANUFACTURING  COMPANY 


SCREWS 

ROLTS 

Nun 


Pioducttoa  Mtiq>  for  chocUag  largo 
quoatltioo  of  illtoro  at  Lankurt  plant 
using  now  ogulpmont  and  tochniqno 
lor  chocking  any  tost  Iroguoncy  np  to 
SOO  kc  to  accuracy  of  1  cyclo  por  socond 
In  moosuring  timo  of  o^y  30  soconds 


CHICAOO  so,  IlLINOIS 


No.  108  machine 


For  winding  coils  in  quantity 
accurately  .  .  .  automatically 
use  Universal  Winding  Machines 


more  profitable 

Quick  set-up  and 
greater  accuracy 
LOWER  COSTS 


Leeaona'^  No.  108  Coil  Winder  for  high 
accuracy,  top  production  and  lowest  costa  in 
shops  where  change-overs  are  frequent. 
Takes  long  or  short  runs;  easy  to  set  up;  no 
cams  or  gears  to  remove  when  making  set¬ 
up  changes;  all  controls  are  within  easy 
reach  of  the  operator  even  when  seated. 


So  simple,  the  operator  can  make  set-up  changes  in  a  matter 
of  minutes.  So  moderate  in  price  you  can  easily  replace  older, 
less  satisfactory  equipment  and  soon  see  savings  write  off  your 
investment. 

This  is  the  manual  paper  feed  machine  which  won  the 
“Electrical  Manufacturing”  magazine’s  design  prize.  Set-up 
time  is  reduced  to  a  minimum  by  external  controls  and 
change-over  from  job  to  job  is  quick  and  easy.  It  winds  wires 


from  f20  to  #44  (A.W.G).  Coil  lengths  may  be  from  to 
3^",  with  outside  diameters  up  to  5”  round  or  square. 

ACCURACY  CONTROLLED,  brcause  leadscrew  traverse  and 
quick-reversing  clutch  give  positive  control  of  wire  layer.  In¬ 
dicators  help  operator  time  paper  feeding  accurately  even  at 
high  speed. 

Sand  far  Bullatin  10RA  and  read  all  the  good  news  about  this 
flexible  high  production,  low  cost  coil  winder. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605/  Providence  1,  R.  I. 

Chicago  offict  and  Demonstration  Room,  9  So. Clinton  St., Chicago  6,  III. 
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(centhiMtf) 


sentially  a  matter  of  determining  db 
versus  frequency,  the  actual  check¬ 
ing  involves  determination  of 
frequency  up  to  an  accuracy  of  1 
cycle,  precise  measurement  of  the 
output  voltage  of  an  audio  oscillator 
and  of  a  filter,  and  determination 
of  the  effective  a-c  resistance  of  a 
mesh. 

Old  Method 

The  method  previously  used  to 
determine  frequency  is  shown  in 
Fig.  1.  The  lissajous  pattern  on 
the  oscilloscope  was  used  to  deter¬ 
mine  the  freqa^ency  of  the  inter¬ 
polation  oscillator  against  a 
multiple  of  one  of  the  selectable 
basic  standards.  The  output  of  the 
interpolation  oscillator  was  then 
beat  against  a  signal  generator  in 
a  varistor-type  modulator.  The  dif- 


IISS 

iuotnta 

lECEPTAClE 


HORIZONTAL 


INTERPOLA¬ 

TION 

OSOLLArOR 


'###  Df$IGN...An  original  Winchester  creation 
developed  expressly  for  printed  circuits. 

n  SUPPLY ...  A  complete  line  of  receptacles  for 
ALL  printed  circuit  requirements. 

QUALITY . . .  Again,  as  always,  electronic  com¬ 
ponents  of  precision  manufacture  embodying 
the  quality  features  that  distinguish  Win¬ 
chester  Electronics’  Connectors  from  all  others. 


«OKCj^jS 
,  TO  FITER 
UNDER  TEST 


TEST 

SIGNAL 

GENERATOR 


500CPS 
FILTER 
(LOW- PASS) 


AMPLIFIER 


MS  MS 

KOHTAa  2-(0NTACT 

lECEPTAClE  lECEPTAUE 

Um  the  US  and  CSS  individu¬ 
ally...  or  together ...  or  in  mol- 
t^^  groupa  to  Mit  your  particular 
raquirimieBt*. 

(Reeeplaclet  with  6.  10.  IS  and 
Is  contact*  available  non.  Other 


FREQUENCY 

METER 


FIG.  1 — Block  diagram  illnsirating  moth- 
od  formerly  used  for  meoaurlng  fre¬ 
quency  during  teatlng  of  fillere  for  car¬ 
rier  telephone  and  telegraph  equipment 


SPECIAL  FEATURES 


POLARIZING  pin  permits  engagement  in  correct  position  only. 

WIPING  ACTION  of  contacts  insures  positive  contact  at  all  times. 

MONOBLOC*  CONSTRUCTION  eliminates  unnecessary  creepage  paths  and 
reduces  the  number  of  moisture  and  dust  pockets. 

MOLDfQ  MELAMINE  bodies  (in  accordance  with  MIL-P-14)  mineral  filled 
...  are  fungus-proof  and  provide  mechanical  strength  as  well  as  high  arc 
and  dielectric  resistance. 

CONTACTS  are  spring  temper  phosphor  bronze  (QQ-B746a),  gold  plated 
over  silver  for  low  contact  resistance,  prevention  of  corrosion  and  ease  of 
soldering. 

Raised  barriers  between  contacts  increase  surface  creepage.  Solder  cups  are 
.043"  dia.  for  #20  A.W.G. 

*Tr*4*  Milk  PtUM*  PmmHbc 


ference  frequency  was  passed  by  the 
low-pass  filter  and  applied  to  the 
amplifier.  The  frequency  meter  then 
read  the  difference  frequency. 

As  an  example  of  this  operation, 
assume  that  the  operator  wished 
8,636  cycles.  The  interpolation 
oscillator  would  then  be  adjusted 
until  a  3.6  to  1  pattern  was  ob¬ 
tained  on  the  oscilloscope  using 
the  1-kc  standard.  The  signal 
generator  would  then  be  adjusted 
until  a  frequency  of  86  cycles  was 
obtained  on  the  frequency  meter. 
One  of  the  important  limitations 
of  this  particular  system  was  that 
the  operator  might  not  know  if  the 
actual  frequency  was  86  cycles 
above  8,600  cycles,  or  86  cycles  be- 
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flexible  in  continuous  operation  at 
temperatures  ranging  from  minus 
50°  F.  to  266°  F.  Superior  flow-resistant 
characteristics  permit  exposure  to  proc¬ 
essing  temperatures  of  325°F.  plus,  for 
eight  hours  or  more  —  hot  spot  tem¬ 
peratures  to  500 °F.,  too.  It  is  rated  up 
to  7000  volts,  has  excellent  chemical 
and  oil  resistance,  and  is  available  with 
inhibitors  for  fungus  protection. 

You  can  easily  get  full  information  on 
BH  "649”  —  and  the  other  superior 
BH  Fiberglas  Tubings  and  Sleevings. 
Send  us  facts  on  your  re<]uirements, 
voltages  and  temperatures  encountered. 
We’ll  make  recommendations  and  send 
you  free  production  testing  samples. 

Address  Dert.  E-4 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


When  Struthers-Dunn,  Inc.,  Philadel¬ 
phia  relay  manufacturers  developed 
their  "ISlCXClOO”  Frame  Relay  for 
military  and  industrial  applications 
they  made  exhaustive  tests  to  find  the 
"right”  insulation  for  never-fail  pro¬ 
tection  ...  it  was  BH  "649”  Fiberglas 
Tubing  .  .  .  and  here’s  why  .  .  . 

"We  selected  BH  Tubing  because  of 
the  Hi-temperatures  encountered  in 
hermetically  sealing  our  relays,  and  its 
ability  to  withstand  flexing  and  still 
pass  the  hi-potential  test." 

The  ISlCXClOO  uses  14  two-inch 
lengths  of  tubing  ...  a  small  part  of 
the  manufacturing  cost,  but  big  insur¬ 
ance  against  failure. 

BH  649,  a  vinyl-coated,  braided  Fiber¬ 
glas  tubing,  is  made  flexible  and  stays 


BH  Non  rnjinc  FlherdH  Hlwrlnfi  in  nisdt  hj  an  airlnatra  Bantlay,  Harrla  prtcaaa  (U.  S.  Pat.  Na.  3393530).  "ribarftaa"  ti  Rat.  TM  af  Onana  Carnlac  Ptbartlaa  Carp. 
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with  500  times  better 


moisture  resistance 
than  ever  before! 


Sangomo  HUMIDITITE*  Mica  Capacitors 


When  you  use  San^amo  HUMIDITITE 
molded  Mica  Capacitors,  you  gain  all  the 
advantages  of  an  amazing  moisture  seal 
t^t  offers  previously  unheard-of  moist^e 
resistance  characteristics  for  compression 
molded  plastic-encased  mica  capacitor 
components. 

*wiial  is  HUMIDITITE]?  N 

Humiditite  is  a  remarkable  new  plastic  molding  compound, 
developed  by  Sangamo,  that  gives  Sangamo  Mica  Capacitors 
moisture  resistance  properties  far  superior  to  any  others  on 
^e  market. 

HERE'S  THE  PROOF  .  .  .  The  standard  mois¬ 
ture  resistance  test  described  in 
MIL-C-6A  (proposed)  Specification  re¬ 
quires  mica  capacitors  to  offer  at  least 
100  megohms  of  insulation  resistance 
^  after  ten  24  hour  cycles  in  a  humidity 

chamber  at  90  %  to  95  %  relative  humid- 
ity.  The  best  competitive  micas  barely 
meet  this  requirement .  .  .  but  Sangamo 
HUMIDITI'TE  Micas,  under  the  same 
conditions,  all  tested  in  excess  of  50,000 
megohms!  Continued  tests,  over  and 
above  requirements,  with  the  same 
HUMIDITITE  Micas,  proved  them 
t  capable  of  withstanding  from  21  to  52 

cycles  (from  the  smallest  sizes  to  the 
^  ^  largest)  before  failure. 

Humiditite  is  just  another  example  of 
the  advanced  engineering  that  enables 
Sangamo  to  meet  the  existing  and  future 
needs  of  the  electronic  industry.  For 
additional  information  about  HUMIDI- 
V  TITE,  write  for  Engineering  Bulletin 

No.  TS-111. 


SANGAMO 
ELECTRIC  COMPANY 

MARION,  ILLINOIS  sc 

Wait  Mart  MtnMtiea?  Um  port  card  m  Ott  paga. 


I  ,  ACCURATE 

20  CPS  TO  '  CAPACITOR  BERKELEY 

200KC  AUDIO  '^*^*CIT0R  MOOa  554 

OSCILLATOR  ‘  EPUT 

'  PHASE  SHIFT  PANEL 
AND  IMPEDANCE-MATCHING 
PANa 


FIG.  2 — FUtar  taal  atotlon  using  ngw 
mathod 


low  3,600  cycles.  In  other  words, 
when  the  frequency  meter  read  35 
cycles,  the  actual  frequency  could 
be  either  3,636  or  3,465. 

Other  disadvantages  of  the  old 
method  included  the  time  required 
(often  several  minutes  for  each 
check)  and  the  necessity  of  using 
relatively  skilled  technicians  at  each 
test  stand. 

New  Method 

The  method  now  used  employs  a 
direct-reading  digital  events-per- 
unit-time  meter  as  the  frequency¬ 
determining  device.  The  setup  of 
the  typical  present  filter  test  sta¬ 
tion  is  shown  in  Fig.  2,  and  the 
block  diagram  is  shown  in  Fig.  3. 
Components  include  a  20  to  200,000- 
cycle  signal  generator,  a  phase- 
shift  panel,  a  resistance  decade,  a 
vacuum-tube  voltmeter,  a  capaci¬ 
tance  padder,  an  oscilloscope  for 
measuring  phase  shift,  an  oscillo¬ 
scope  for  monitoring  the  output  of 


FIG.  3 — Block  diagram  niustrattng  now 
mothod  ompIoTing  oa  Epnl  (•▼•nts-por- 
unlt-tlmo)  motor  to  indicato  iroquoncy 
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Hie  Dey 

Just  suppose  all  the  nuts,  bolts  and  screws 
were  suddenly  removed  from  a  sparkling 
new  range.  A  great  deal  more  than  a  cake 
would  fall— as  the  illustration  above  dra¬ 
matically  shows. 

Yes,  fasteners  are  important— zad  worth 


Regardless  of  the  product  you  manufacture; 
it  will  pay  to  take  a  critical  look  at  the 
fasteners  you  are  now  using  and  ask  your¬ 
self  these  questions: 

Can  I  save  money  by  replacing  a  "special” 
with  a  "standard"?  Or  will  the  use  of  a 


A 


all  the  time  and  care  you  take  in  selecting  "special”  simplify  production,  thereby. 


those  that  are  "just  right”  for  your  product.  saving  time  and  perhaps  materials  ? 


Lamson  &  Sessions  is  currendy  supplying  Remember,  whatever  your  problem,  to 
most  of  the  appliance  manufacturers  with  Lamson  &  Sessions-one  of 

bolts,  nuts  and  screws— each  type  engi-  manufacturers  offering  a  complete 

neered  to  meet  individual  requirements.  fasteners  teamed  with  expert  engi¬ 


neering  service. 

The  LAMSON  &  SESSIONS  Co. 

1971  West  85th  St.  •  Cl«T«land  1,  Ohio 

Plants  ol  CUvsIond  and  Esnt.  Ohio  •  Birmingham  •  Chicago 


FOR  PROMPT  DELIVERY  AND  HELPFUL  SERVICE, 
RDER  FROM  YOUR  LAMSON  DISTR! 


WmI  Mr*  hifanMtiMi?  Um  pMt  car4  m  M  pagi. 
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felmion-amp/ifier  work 


PRODUCTION  TICHNIQUES  (contiMMd) 

the  oscillators,  an  events-per-u nit¬ 
time  meter  and  an  events-per-unit- 
time  meter  modulator. 

The  siKnal  generator  employs  an 
oscillator  circuit  which  uses  feed¬ 
back  with  resultant  high-frequency 
stability.  The  oscillator  has  three 
controls — a  range  selector  switch 
for  frequency,  a  calibrated  fre¬ 
quency  dial  and  an  amplitude  con¬ 
trol  dial.  The  frequency  dial  cali¬ 
bration  is  held  to  or  a  dial 
division. 


N«.  301  KLEIN 
LONO  NOSE  PLIERS 

Extra  tons  raodi  ol  jowt  parxiit,  ^ 
fatting  into  difficult  plocat. 

Hordonad  and  totnparad  to  ouura 
potitiva  grip  at  point.  Avoitabla  in  3, 
6  ond  7  inch  langthi. 


kh.  Narrow  hood  pomim  u«a  in 


confinad  placat.  Individually  honad 


knivot  moat  occurotoly  at  aN  poMi 
and  (toy  thorp.  Avodobla  In  3  or  6 
inch  tixat. 


•  There  is  a  Klein  Plier  made  for  every  iob  in  wiring  radios,  television 
or  sound  system  amplifiers.  Long  nose  pliers  that  assure  a  tight  grip  even 
in  confined  spaces.  Keen  edged  cutters  that  stay  sharp  even  after  continued 
service.  Flat  nose  pliers,  duck  bill  pliers,  curved  nose  pliers— many  types 

and  sizes  to  meet  every  wiring  need. 
By  h.iving  a  full  seleaion  oiif  these  quality 

t  tools,  you  will  save  valuable  time 

in  any  wiring  work. 
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FIG.  4 — Method  oi  using  resislanca  dec¬ 
ade  box  to  determine  eilective  a-c  re¬ 
sistance  oi  a  mesh 


i  The  phase-.shift  panel  is  used  in 
I  conjunction  with  the  pha.se-shift 
I  oscilloscope  to  determine  the  char- 
j  acteristics  of  meshes  (portions  of 
I  Alters  consisting  of  a  single  series 
I  inductance  and  capacitance).  The 
1  input  frequency  is  applied  to  the 
mesh  which  is  connected  to  the 
phase-shift  panel  and  then  to  the 
phase  shift  oscilloscope.  The  Lissa- 
jous  pattern  on  the  oscilloscope 
shows  the  phase  shift  of  the  mesh. 
Zero  phase  shift  is  obtained  by 
padding  the  mesh  capacitor  with 
the  precision  capacitance  padder. 

The  resistance  decade  box  is  used 
as  in  Fig.  4  to  determine  the 
effective  a-c  resistance  of  a  mesh. 
The  input  is  fed  through  a  trans¬ 
former  and  through  divider  net¬ 
works  to  the  horizontal  and  vertical 
deflection  plates  on  the  oscilloscope. 
Precision  resistors  f2,  and  Rt  give 
a  flxed  distance  A.  After  this  dis¬ 
tance  is  noted,  the  mesh  is  inserted 
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STIIPAKOFF 

CEKAMIO  &  MANUFACTllUINC;  CO. 


LATROBE,  PENNSYLVANIA 


To  combine  ceramic  and  metal  parte  into  one  perma> 
nent  unit,  Stupakoff  draws  upon  extensive  experience 
with  both  materials.  Methods  of  assembly  employed 
by  Stupakoff  include:  metallizing,  soldering,  pressing, 
spinning  and  others.  Among  the  metals  assembled  to 
ceramics  are  silver,  copper,  brass,  stainless  steel  and 
monel. 

The  rotor  shafts  shown  above  consist  of  metal  bands 
attached  securely  to  ceramic  rods,  and  exemplify 
Stupakoff  precision  manufacture.  On  a  mass  produc¬ 


tion  basis,  concentricity  of  components,  for  example, 
are  held  to  less  than  d:  0.001  in.  Likewise,  the  strains 
and  spreaders,  stand-offs  and  trimmers  shown  below 
meet  the  exacting  requirements  of  the  service  for 
which  they  are  made. 

Stupakoff  high-precision  ceramic  assemblies  offer 
many  opportunities  to  reduce  costs,  increase  produc¬ 
tion  and  improve  electrical  and  electronic  equipment. 

We  will  be  glad  to  discuss  your  requirements  with 
you  and  to  submit  samples  for  your  inspection. 
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in  place  of  i2,  and  the  decade  box 
in  place  of  Rt.  The  deCade  box  is 
then  varied  until  the  distance  A  re¬ 
turns  to  its  original  condition.  The 
effective  a-c  resistance  of  the  mesh 
can  be  read  off  the  decade  box. 

The  vacuum-tube  voltmeter  is 
used  to  read  the  input  and  output 
voltages  of  the  filter.  Accuracy  of 
this  instrument  is  ±2  percent  of 
full  scale.  In  the  testing  of  filters 
the  frequency  is  varied  until  the 
desired  db  point  is  obtained.  The 
Eput  is  then  used  to  read  the 
frequency  accurately. 

The  capacitance  padder  is  used 
in  conjunction  with  the  phase-shift 
panel  to  determine  the  character¬ 
istics  of  a  particular  mesh,  or  to 
determine  the  inductance  of  a  coil. 

The  two  oscilloscopes  are  used  for 
measuring  phase  shift  and  observ¬ 
ing  the  Lissajous  pattern  of  the 
basic  frequency  standard  and  of  the 
audio  oscillator.  The  second  oscillo¬ 
scope  is  used  primarily  to  adjust 
rapidly  to  a  multiple  of  the  stand¬ 
ard.  It  is  also  used  to  check  the 
drift  of  the  audio  oscillator  during 
a  test  period. 

The  events-per-unit-time  meter 
used  is  capable  of  measuring 
frequency  in  digital  form  from  20 
cps  to  100,000  cps. 

Eput  Modulator 

The  instrument  shop  at  Lenkurt 
has  designed  and  constructed  a  unit 
to  extend  the  frequency  response  of 
the  Eput  meter  from  100  kc  to  500 
kc.  This  unit  is  the  Eput  modulator, 
shown  in  block  diagram  form  on 
Fig.  5.  The  unknown  frequency  and 
a  100  kc  standard  frequency  from 
I  the  Eput  are  connected  to  the  two 
front-panel  jacks.  If  the  unknown 


steel  'V 
lesteniafs 


UtheELECTRONlCS 

industry,  buyers  have  learned  to 
depend  on  Anti-Corrosive  for 
fast,  dependable  service  on  all 
types  of  stainless  steel  fasten¬ 
ings.  Draw  on  our  In  Stock  in¬ 
ventory  of  more  than  7,000  items 
and  sizes  and  a  production  capac¬ 
ity  •geared  to  produce  precision 
fastenings  in  large  or  small 
quantities,  from  huge  hexa¬ 
gon  head  bolts  to  tiny  #0-80  ma¬ 
chine  screw  nuts. 


Write  for  Catalog  53F  today. 


•iiti-corrosiv«  m«fal  products  co./  inc 

ecrtH4»tOfi-en*fi0dson,  n«w  york 
Want  mw*  iBformatioa?  Um  poit  cord  oa  lost  pog*. 


FIG.  S — Block  diagram  oi  Eput  modu¬ 
lator 
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TRANSIENT  ANALYSIS 

Typ#  513-D— High  Writing  Rate  Oscilloscope 


frequency  is  between  100  kc  and 
500  kc,  the  selector  is  placed  in  the 
appropriate  position.  The  unknown 
is  then  amplified  and  mixed  in  a 
varistor-type  mixer,  with  the  sum 
and  difference  frequencies  being  ap¬ 
plied  at  the  low-pass  filter.  The 
difference  is  then  passed  through 
the  amplitude  control  to  the  output 
monitoring  meter.  This  output  is 
then  applied  directly  to  the  input 
to  the  100  kc  frequency  meter. 
When  placed  in  the  direct  position, 
the  frequency  read  on  the  Eput 
meter  is  the  actual  frequency. 
When  placed  in  the  modulator  posi¬ 
tion,  the  frequency  read  on  the 
Eput  meter  must  be  increased  by  a 
multiple  of  100,000. 

Assume  that  the  operator  wished 
to  set  an  input  frequency  of  35,152 
cps.  Since  the  dial  calibration  on 
the  signal  generator  is  held  to  ±1 
of  a  dial  division,  the  operator  can 
rapidly  swing  the  dial  controlling 
the  frequency  up  to  35  kc.  By 
monitoring  the  Lissajous  pattern 
on  the  oscilloscope,  the  operator  can 
rapidly  and  momentarily  set  his 
oscillator  to  exactly  35  kc.  He  then 
makes  the  slight  frequency  adjust¬ 
ment  on  the  oscillator  while  reading 
the  frequency  directly  on  the  Eput. 
When  the  Eput  meter  reads  35,152 
his  test  generator  frequency  is 
established  for  the  test.  During  the 
test  a  glance  at  the  scope  shows, 
without  waiting  for  the  Eput  to 
recycle,  if  his  oscillator  has  drifted. 

In  frequency  response  tests  of 
filters  the  operator  runs  his  test 
oscillator  out  on  each  side  of  the 
mid-band  point  until  the  vacuum- 
tube  voltmeter  reads  a  predeter¬ 
mined  attenuation  ±0.2  db.  He 
then  reads  the  frequency  of  the 
signal  generator  required  to  obtain 
this  attenuation.  The  tolerance 
specifications  are  tabulated  in  fre¬ 
quency  versus  3-db,  20-db,  40-db 
points,  etc. 


TWELVE  KV  accelerating  potential 

provides  the  light  intensity  necessary  for 
photographic  recording  of  single  high¬ 
speed  sweeps,  or  visual  observation  of 
pulses  of  low  duty  cycle.  Increased 
brightness  and  removal  of  residual 
charge  from  previous  sweeps  result  from 
use  of  metallized  CRT  screen. 
TRIGGERED  SWEEPS.  Signals  produc¬ 
ing  0.5  cm  or  greater  deflection  will  trig¬ 
ger  the  sweep.  Trigger  pulses  may  be  os 
short  os  0.05/jisec.  Sweep  easily  mode  re¬ 
current  when  desired. 

WIDE  BAND.  Factory  adjusted  for  opti¬ 
mum  transient  response,  the  Type  51 3-D 
distributed  vertical  amplifier  has  a  rise¬ 
time  of  0.025  fxsec  with  no  appreciable 
ringing  or  overshoot. 


VIRTtCAL  AtMALIFIER 

S«niilivily 

0.3  v/cm  to  1 00  v/cm  dc 
0.03  v/cm  to  too  v/cm  ac 
Tranii*nl  ratpont* 

0.023  M>«c  riiatima 
Signal  daloy 
0.25  AMC 


CAUMATINO  VOLTAGE  WAVEFORMS  AVi 

Squora  wava,  opproximotaly  1  kc  Calibrating  volta 

Savan  rangai,  0.05  v  to  30  v  Gale 

Accurate  within  3%  of  full  scale  Delayed  gate 

TIME  RASE  Delayed  trigger 

0.1  Asec/cm  to  0.01  lec/cm  ‘owtooth 

Continuously  voriobla  Trigger  rote  genr 

Accurate  within  3%  of  full  scale  1^®®  3000  c| 

REGULATION  SELF-CONTAINED 

All  dc  voltages  electronically  regulated  Weight  79  lbs. 


TEKTRONIX  Type  51 3-D  Cotheda-Ray  OscllleKopa,  $1650  f.a.b.  Fertlond,  Oregon 


P.  O.  Box  831  A,  Portland  7,  Oregon  e  Cable:  TEKTRONIX 


Wide  Time  Base  Range 

Read  time  and  amplitude  directly  from 
the  screen.  24  accurately  calibrated 
time  bases. . .  1 2  accurately  calibrated 
vertical  sensitivity  positions. 

TIME  RASES  —  0.1  Asec/div  to  3  sec/div 

VERTICAL  SENSITIVITY 

dc  to  3  me  —  0.1  v/div  to  30  v/div 
3  cps  to  5  me  0.01  v/ div  to  30  v/ div 

TRANSIENT  RESRONSE  —  0.07  Asec  risetime 

3'  CRT  —  high  definition,  flat-faced 

Type  315-D  — 

for  use  on  30-60  cycle  line . $770 

Typ«31S-D  — 

for  use  on  30-800  cycle  line . $7S5 


Television  Scope 

Designed  especially  for  TV  Broadcasters, 
the  Type  524-0  permits  observation  of  a 
field  one  line  at  a  time  with  push-button 
shift  to  corresponding  line  in  opposite 
field.  New  magnifier,  3x  or  1 0x,  expands 
swjjtep  to  right  and  left  of  center.  Time 
marken  for  accurate  sync  pulse  timing. 

TIME  RASES  —  0.1  Asec/cm  to  0.01  sec/cm 
continuously,  variable,  accurate  within  3%. 

VERTICAL  SENSITIVITY 

dc  to  10  me  —  0.13  v/cm  to  50  v/ cm 
2  cps  to  10  me  —  0.015  v/em  to  30  v/cm 
TRANSIENT  RESRONSE  —  0.04  Asec  risetime 
SIGNAL  DELAY  —  0.23  Asec 
5*  CRT  —  flat-faced,  4  kv  accal.  potential 
Type  S34-D  —  $11RO 

Price*  l.e.b.  RerNend,  Orepen 
These  three  and  other  oscilloscopes  fully  described  in 
,  the  1933  Tektronix  Catalog.  Write  ta  the  above  oddress. 


Testing  Employee  Vision 

Inauguration  of  a  system  of  test¬ 
ing  employee  vision  eliminated  al¬ 
most  75  percent  of  the  defective 
units  that  formerly  got  past  the  in¬ 
spection  department  at  Motorola. 
Since  most  inspection  work  is  done 
at  a  distance  of  about  13  inches, 
good  short-range  vision  is  highly 
essential. 
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The  art  of  cutting  jewels  is  a  thinpr  of  consummate  skill  and  delicate  touch. 
Gem  cutting  requires  great  accuracy. 

But  even  gem  cutting  is  not  so  precise  or  exacting  as  crystal  processing  by 
Midland’s  methods.  As  a  result,  you  get  the  finest  quality  and  highest 
accuracy  scientific  skill  can  produce  in  a  frequency  control  crystal. 

Midland  Crystal  Processing  operations  in  many  respects  exceed  the 
requirements  of  gem-cutting.  Raw  quartz  is  selected  with  regard  to  high 
electrical  quality  .  .  .  proceeds  through  slicing,  lapping,  etching;  and  the  final 
plating  and  sealing  corresponds  to  setting  a  jewel.  And  at  every  step 
Midland’s  critical  inspection  and  test  procedures  are  applied,  including 
precise  angular  control  by  X-ray. 


Your  Midland  crystal  is  a  gem  of  stability,  accuracy,  high  output,  long  life. 
Whatever  may  be  your  requirements  for  better  crystal  performance,  ^ 

you’ll  get  them  in  fullest  measure  from  Midland. 

nlulttMl  ijtuA  Mud , 

V(litti]bluutbhjejiac^ 


MANUFACTURING  COMPANY,  INC. 

3155  Fiberglas  Road  *  Kansas  City,  Kansas 

WORLD'S  LARGEST  PRODUCER  OF  QUARTZ  CRYSTALS 
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NEW  PRODUCTS 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 

Control,  Testing  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Cohered  .  .  . 
Twenty-Three  Trade  Bulletins  Reviewed 


Clipper  Diode  and  Rectifier 
Tube 

Amperex  Electronics  Corp.,  230 
Duffy  Ave.,  Hicksville,  L.  I.,  N.  Y., 
announces  the  type  6269,  a  neyf, 
high-vacuum  clipper  diode  and  rec¬ 
tifier  tube  that  is  only  2  in.  long 
(without  leads)  and  i  in.  in  diam¬ 
eter.  It  is  cooled  by  liquid-immer¬ 
sion  (silicone  oil).  Although  de¬ 
veloped  primarily  for  military  radar 
applications,  it  shows  possibilities 
for  use  in  the  high-voltage  elec¬ 
tronic  field  where  space  require¬ 
ments  are  critical.  Maximum  peak 
voltage  is  16  kv  and  peak  current 
is  260  ma. 


UHF-VHF  Crossover  Network 

Hugh  H.  Eby,  4712  Stenton  Ave., 
Philadelphia  44,  Pa.,  has  available 
a  new  crossover  network  that  com¬ 


bines  uhf  and  vhf  into  a  single 
antenna  system.  Only  one  line  to  the 
receiver  is  required,  without  the 
use  of  switches.  The  crossover  net¬ 
work  is  an  electronic  filter  that 
employs  a  high  and  low-pass 
resonant  circuit,  designed  to  isolate 
the  vhf  antenna  and  to  eliminate  in¬ 
terference.  It  is  installed  easily  on 
the  mast  or  crossarm  of  the  antenna 
by  a  clamp  that  is  supplied.  All 
elements  and  metal  parts  are 
corrosion  resisting. 


DPDT  Relay 

Phaostron  Co.,  151  Pasadena  Ave., 
South  Pasadena,  Calif.,  is  now 
manufacturing  a  miniature,  herme¬ 
tically-sealed,  dpdt  relay,  weighing 
only  Zi  oz  and  designed  to  operate 
through  a  wide  range  of  environ¬ 
ment.  Due  to  its  perfectly  counter¬ 
balanced  features  this  relay  will 
withstand  high  acceleration,  vibra¬ 
tion,  shock  and  tumbling.  It  meets 
the  shock  requirements  of  MIL-E- 
5400  and  will  withstand  continuous 
acceleration  of  50  g  without  mal¬ 
functioning.  Certain  contact  com¬ 
binations  can  be  furnished  with  a 
required  coil  power  as  low  as  20  mw 
and  any  relay  in  this  series  can  be 
obtained  with  a  coil  resistance  as 
high  as  15,000  ohms. 


Page  | 

Electrons  At  Work . 196  | 

Production  Techniques . . .  260  | 

Plants  and  People . 384  | 

New  Books . 410  j 

Backtalk . 420  j 


H>V  Capacitors 


Erie  Resistor  Corp.,  Erie,  Pa.,  an¬ 
nounces  a  line  of  high-voltage  disk 
Ceramicon  capacitors.  Exhaustive 
tests  for  life  and  other  qualities 
have  been  carried  on  over  a  period 
of  years  to  establish  required  dielec¬ 
tric  thicknesses  for  safe  ratings. 
Standard  sizes  in  the  new  line  are 
i  in.,  19/32  in.  and  I  in.  maximum 
diameter.  They  have  phenolic 
dipped,  vacuum-wax-impregnated 
case  insulation.  Leads  are  No.  22 
tinned  copper  wire.  Standard  d-c 
working  voltage  ratings  are  1,000, 
1,600,  2,000,  3,000,  6,000  and  6,000, 
with  a  dielectric  strength  test  of 
twice  the  rated  working  voltage. 


Regulated  Power  Supply 

Lawn  Electronics  Co.,  East  Free¬ 
hold  Road,  Freehold,  N.  J.,  is  now 
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with  this  New  Sylvania 
Integral  Eyelet  Socket 

You’ll  speed  up  radio  and  television  set  assembly 
and  pare  down  costs  with  this  new  Sylvania  socket! 

The  eyelets  are  formed  into  the  saddle  and  actualltj 
function  as  rivets.  Just  2  simple  operations  and  these 
sockets  are  firmly  secured  to  the  chassis.  You  save 
rivet  costs,  save  time,  and  get  a  sturdy,  durable, 
top-quality  job. 

Made  with  3  types  of  bates 

These  new  Sylvania  sockets  are  now  available  with 
7-pin,  octal,  or  9-pin  bases.  Insulators  are  either 
general-purpose  or  low-loss  phenolic. 

For  prices  and  full  information  about  this  latest 
Sylvania  quality  part,  write  today  to:  Sylvania  Elec¬ 
tric  Products  Inc.,  Dept.  3A-1004, 1740  Broadway, 
New  York  19.N.Y. 
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producing  the  model  603-A  regu¬ 
lated  d-c  power  supply.  The  unit 
features  0.1-percent  regulation,  less 
than  1-mv  ripple,  and  less  than  0.5- 
ohm  output  impedance.  Output 
voltage  is  continuously  variable 
from  0  to  600  v  with  either  the  posi¬ 
tive  or  negative  terminal  grounded, 
and  the  unit  will  supply  up  to  300 
ma  at  any  voltage  setting.  The 
power  supply  also  features  a  bias 
supply  variable  from  0  to  —260  v 
stabilized  to  0.1  v  and  a  6.3  v,  6 
ampere  center  tapped  filament  sup¬ 
ply.  Dimensions  of  the  unit  are  19 
in.  wide  X  8f  in.  high  X  lOi  in. 
deep. 


H«F  Oscilloscope 


iNTiatNATIONAL  ELECTRONICS  CORP., 
137  Hudson  St.,  New  York  13,  N.  Y. 
The  Mullard  type  E.7681  oscillo¬ 
scope  is  intended  to  cover  a  wide 
field,  particularly  in  connection  with 
tv  development,  radar  and  nuclear 
research.  The  instrument  is  built 
around  a  c-r  tube  with  a  useful 
screen  diameter  of  13  cm,  and  a 
blue-white  trace  suitable  for  visual 
or  photographic  work.  Final  anode 
voltage  of  the  tube  is  adequate  for 
normal  use  with  recurrent  phe¬ 
nomena.  The  X  and  Y  amplifiers 
are  as  far  as  possible  identical,  thus 
enabling  quantitative  measurements 
of  phase  relationships  to  be  made. 
Each  amplifier  has  a  bandwidth 
extending  from  d-c  to  16  me.  Pro¬ 
vision  is  made  for  beam  modulation 
with  a  special  amplifier  of  6-mc 
bandwidth  and  of  sufficient  sensi¬ 
tivity  to  give  reasonable  modulation 
from  an  r-f  signal  generator. 
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Multipurpose  Signal 
Generator 


Hewlett-Packard  Co.,  395  Page 
Mill  Road,  Palo  Alto,  Calif.  Receiver 
and  amplifier  gain,  selectivity, 
sensitivity  and  image  rejection  are 
just  a  few  of  the  uhf-tv  measure¬ 
ments  made  quickly  and  easily  with 
the  model  612A  master-oscillator 
power-amplifier  generator.  It  offers 
continuous  coverage  between  450 
and  1,200  me.  Frequency  and  output 
are  directly  set  and  read  on  large 
dials.  No  charts  or  interpolation  are 
necessary.  Maximum  output  is  0.6 
v  into  60  ohms  throughout  fre¬ 
quency  range.  The  instrument  offers 
broad  band  modulation  up  to  5  me, 
and  has  low  incidental  f-m. 


Wire-Wound  Resistors 


Resistance  Products  Co.,  714  Race 
St.,  Harrisburg,  Pa.,  has  announced 
new  midget  precision  wire-wound 
resistors.  Their  small  size  and  light 
weight  make  them  self-supporting. 
This  is  especially  useful  in  aircraft 
applications.  They  are  made  in  the 
following  sizes:  i  in.  long  x  A  in. 
in  diameter;  J  in.  long  x  A  in.  in 
diameter;  and  f  in.  long  x  i  in.  in 
diameter.  These  type  C  resistors 
are  completely  insulated  and  en¬ 
closed  in  rugged  plastic  jacket. 
Steatite  winding  forms  have  high 
insulation  with  low  coefficient  of  ex¬ 
pansion.  Windings  are  impreg¬ 


nated  in  special  compound  with  pro¬ 
tection  against  dust,  salt  spray, 
humidity  and  mechanical  damage. 


Air-Cooled  Ignitron 

National  Electronics,  Inc.,  Ge¬ 
neva,  Ill.,  has  developed  a  66-ampere 
ignitron  that  does  not  require  water 
cooling  and  is  electrically  similar  to 
the  6561  size  B  ignitron  tube.  The 
NLi-1006  tube  is  designed  for  forced 
air  cooling  but  may  be  used  at  re¬ 
duced  ratings  with  free  ventilation. 
In  the  welding  control  application 
it  is  the  approximate  equivalent  of 
a  300-ampere  magnetic  contactor. 
The  tube  is  capable  of  controlling 
maximum  rms  demand  current  of 
2,400  amperes  at  250  v  a-c  or  1,200 
amperes  at  600  v  a-c.  Maximum 
average  anode  current  rating  is  56 
amperes  d-c. 


D-C  Train  Power  Supply 

Federal  Telephone  and  Radio 
CoRP,.  Clifton,  N.  J.,  has  developed 
a  12-v  d-c  train  power  supply  that 
eliminates  the  need  for  an  a-c  con¬ 
verter  and  incorporates  a  plug-in 
vibrator  cartridge  capable  of  op¬ 
erating  both  transmitter  and  re¬ 
ceiver.  Tsrpe  M322-1  power  supply 
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features  simplicity  of  design.  This 
results  in  improved  system-wide 
performance,  and  enables  substan¬ 
tial  savings  in  initial  installation 
costs  and  maintenance.  The  unit’s 
circuit  employs  a  heavy-duty  rail¬ 
road-type  plug-in  vibrator  with  full- 
wave  tube  rectifiers,  weighs  36  lb 
and  has  a  temperature  range  of 
—30  C  to  -f  60  C.  Nominal  input 
voltage  is  12.6  v  d-c,  while  the  out¬ 
put  voltage  is  rated  at  300  v  d-c  at 
110  ma  for  the  receiver  and  300  v 
d-c  at  325  ma  for  the  transmitter. 


Tiny  Mercury  Batteries 

P.  R,  Mallory  &  Co.,  Inc.,  North 
Tarrytown,  N.  Y.,  has  introduced  a 
new  line  of  low-voltage,  tiny 
mercury  batteries  for  junction-type 
transistor  applications,  in  hear¬ 
ing  aids  and  miniature  radio  re¬ 
ceivers.  These  Energy  Capsules  and 
Power-Pak  batteries  are  designed 
to  meet  the  specific  requirements 
and  characteristics  of  transistor 
operations,  such  as  increased  energy 
per  unit  volume,  long  service  life, 
constant  discharge  characteristics 
and  long,  corrosion-free  shelf  life. 
They  maintain  a  substantially  con¬ 
stant  voltage  and  energy  output 
level  over  wide  temperature  ranges 
at  current  drains  from  10  (la  to 
10  ma. 


Recently  one  of  our  admirers  (yes,  we  have  one)  wrote  saying  he 
enjoyed  our  advertising  even  though  he  was  not  a  customer  for 
our  "realys*.”  Our  advertising  agency  (which  we  consult  on  rare 
occasions)  picked  up  this  apparent  ty|H>graphicaI  error  and  gave  us 
this  definition: 


Realy"  —  a  Signta  Sensitive  Relay  that,  at  lung  last,  has  really  been 
delivered  to  the  customer. 


Although  this  jest  comes  dangerously  close  to  the  truth,  some  un> 
known  force  compels  us  to  pass  it  on  to  you,  our  public.  Those  of 
you  who  are  our  customers  (bless  you)  know  of  these  problems  of 
ours  and  will  perhaps  gain  hope  in  the  knowledge  that  our  spirits, 
at  least,  are  high.  And  you  non-users  of  sensitive  relays— why  do  you 
read  these  advertisements  anyway? 


SIGMA  I  N  S  T  R  II  M  K  N  T  S  INC. 

«:  FDAHt.  ST..  S«>.  BK  AtNIKt-:!':.  BOSTON  SS,  MASS. 


Carrier  Telegraph  System 

I.FNKURT  Electric  Co.,  Inc., 
County  Road,  San  Carlos,  Calif. 
Either  physical  or  carrier-derived 
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geared  to 
new  ideas  in 
electromechanics 


One  of  the  big  reasons  for  the  success  of  North 
American  Aviation’s  Electromechanical  Department 
is  its  painstaking  attention  to  small  details— like  the 
millionth  of  an  inch  on  a  gear  or  the  hairline  accuracy 
of  the  tiny  part  shown  on  the  contour  projector.  These 
small  details  are  some  of  the  factors  contributing  to 
the  complex  missile  guidance  and  automatic  control 
systems  which  are  being  designed  and  developed 
by  this  department  for  projects  which  stagger  the 
imagination. 

North  American’s  fine  reputation  for  pioneering  in 
far-reaching  technical  fields  is  part  of  the  answer  to 
the  question:  “Why  do  so  many  talented  engineers 
choose  North  American  as  a  place  to  work?”  Another 
is  the  extremely  advanced  equipment  —  much  of  it 


invented  and  built  by  North  American  itself  —  avail¬ 
able  to  the  engineers  who  work  here. 

In  addition  to  North  American’s  popularity  as  a 
place  to  work,  there  are  always  fine  career  openings 
for  imaginative  scientific  minds.  If  you  like  theory, 
you  will  discover  an  exciting  and  secure  future  in  the 
fields  of  operations  analysis,  advanced  dynamics,  kine¬ 
matics,  noise,  error  or  information  theory,  systems  en¬ 
gineering,  statistical  quality  control  or  servo  analysis. 

If  research,  development,  or  design  is  your  specialty, 
you’ll  find  attractive  opportunities  in  radar  and  com¬ 
munications  systems,  analogue  and  digital  computers, 
automatic  guidance  systems  or  optics. 

Why  not  write  for  complete  information,  giving  us 
your  education  and  experience? 


Enginaaring  ^artonna/  Section,  Mitsih  and  Control  Squipmont  Oporationa 
12214  Lakawood  Boulavard,  Dapt.  93-E,  Downay,  California 
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NEW  PRODUCTS  (continued) 

voice  circuits  can  be  economically 
divided  into  a  number  of  telegraph 
channels  with  the  type  24C  arftpli- 
tude-modulated  carrier  telegraph 
equipment.  Up  to  18  duplex  tele¬ 
graph  channels  can  be  derived  from 
a  single  4-wire  circuit,  or  up  to  9 
duplex  channels  can  be  derived 
from  a  single  2-wire  circuit  with 
this  equipment.  The  derived  chan¬ 
nels  can  be  used  for  teleprinter 
service,  remote  control  and  other 
telegraphic  indication.  Frequency 
allocations  and  levels  are  compatible 
with  other  widely  used  carrier  tele¬ 
graph  systems.  The  channel  ter¬ 
minal  panel  includes  transmitter, 
receiver  and  relays.  Jacks  and  con¬ 
trols  for  adjusting  bias  and  loop 
current  are  easily  accessible  on  the 
front  of  the  panel. 


DlvUien,  D«partiii*iit  140-34 A 1 
Fairchild  Camara  and  instramant  Carparatian 
Hicktvilla,  Lang  Uiand,  Naw  Yarfc 

Gantlaman : 

Plaata  tend  ma  complete  information  about  Fairchild  Precision  Potentiometers 
and  tell  me  how  you  might  solve  my  potentiometer  problems. 

Name - -  — - -  - - 

Paeitian — - - - ^ - 

Campony - - - - - 

Address - - — - — - - - 


ELECTRONIC  TRANSFORMERS 

Built  to  Customer  Specifications  and  Requirement's 


Complete 

Test 

Facilities 


PULSE  &  FILTER 
NETWORKS 
with 

FERRITE  CORES 


AUDIO,  POWER 
CHOKE 

MODULATION 


DEPENDABILITY 


and  ACCURACY 


Inquiries  Invited  on  Sample  or  Production  Quantities 

•  i 

EXCELLENT  DELIVERY  ON  BOTH  MILITARY  &  COMMERCIAL  UNITS 


A  RELIABLE  SOURCE  SINCE  1941 


-V 


MANUfACTURERS  OF  QUAIITY  TRANSFORMERS  FOR  ElECTRONICf 


TWO  rOPTY-ONE  FAIRFIEUD  AVENUE 


Telephone:  GRanite  4-8000 
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NEW  PRODUCTS 


measured  value,  as  little  as  0.03  per¬ 
cent  of  range,  including  reversal. 
It  weighs  7i  lb,  is  weatherproof, 
can  be  installed  in  any  location  and 
will  operate  in  any  position. 


get  good  reception 


X  SERIES 


Sin'** 


XK  SERIES 


Modulator 

Kradley  Laboratories,  Inc.,  New 
Haven,  Conn.  A  copper-oxide  recti¬ 
fier  with  a  low  threshold  voltage 
rating  is  being  used  as  a  modulator 
in  an  electronic  unit  used  in  air¬ 
craft.  The  hermetically  sealed  mod¬ 
ulator  is  relatively  unaffected 
by  subzero  temperatures,  high 
altitudes  or  unequal  atmospheric 
pressures.  The  modulator,  approx¬ 
imately  1  in.  X  li  in.  x  i  in.,  has 
no  moving  parts.  Current  and 
temperature  characteristics  are 
balanced  to  better  than  1  percent. 
The  modulator  operates  over  a 
range  of  —65  to  +85  C  and  at  the 
audio  frequencies. 


OB  SERIES 


UA  SERIES 


5fRlES 


SERI** 


XKW-B1  SERIES 


K  SERIES 


SERI** 


SERIES 


TELEPHONE  RECORDER 


TElEVtS>ON 


The  high  quality  audio  connectors  shown 
above  are  available  from  all  Cannon  Fran¬ 
chised  Distributors.  In  their  great  variety  of 
sizes,  shapes  and  contact  arrangements  there 
is  no  problem  or  technical  requirement  in  the 
radio,  sound,  TV  or  related  fields  that  cannot 
be  met.  Cannon  plugs  are  standard  on  leading 
makes  of  audio  equipment  and  microphones. 


Film  Multiplexer  and 
Shadow  Box 

Federal  Telecommunication 
Laboratories,  Inc.,  Nutley,  N.  J., 
has  developed  a  new  film  multi¬ 
plexer  and  shadow  box  designed  for 
use  with  image  orthicon  camera 
chains.  The  FTL-263A  consists  of 
a  light-tight  wooden  shadow  box 


Factorie*  in  Loc  Angetea,  Toronto,  New  Haven,  Benton  Harbor.  Repre- 
aeniatlvea  in  principal  cities.  Address  inquiries  to  Cannon  Electric 
CVrmpany,  Dpc.DllO.P.O.  Box  73,  Lincoln  Heights  Station,  Los  Angeles 
31,  Caliiomia. 
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CUP  CORE^ 
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tuning  SLOGb 
TORO'GS 
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~fF  you  NEED  ENGf- 
NEEKING  ASSISTANCE 
ON  SPECIFIC  PROBLEMS 

Th*  Oaneral  Caramic*  tach- 
nical  staff  will  ba  happy  to 
consult  arith  you.  Just  call  or 
sprite  Salas  Enginaar,  Farra* 
mica  Division. 


Perramics  offer  many  outstanding  advantages.  These  widely 
adopted  magnetic  core  materials  have  reduced  assembly 
time  by  eliminating  laminations  in  inductive  components, 
cut  costs  and  reduced  space  requirements  by  replacing  tubes 
in  digital  computers,  and  revolutionized  microwave  trans¬ 
mission  design  by  use  of  gyrator  effect  Perramics  have 
improved  designs  in  numerous  other  equipments,  and  have 
resulted  in  the  development  of  basically  new  techniques  in 
still  others.  Current  research  indicates  still  greater  gains  to 
come.  The  complete  story  on  Perramics 
is  available  without  obligation. 


of  . .  ' 

;:r  -  «  •; 

3,00 

•SO,  f'x*  '000  *  »  10 

..  .^l  MoQ  t  ft  >  ” 


.R,s.dual  tO-O 
'  UnfR  ^ 

,  ,„rt.ol  P*"" 

Cu<i»  f»'"’ 

,jo'  Rp"'*""’'' 


K  0® 

“  ^ 

“O'"'"'  '  ...  «vn( 


.  M 

MO  O'® 

7S0  *'® 

U'O  ®'®® 

- 

kS  ” 

, ,  w 

3S  '  0 

\fc0  '‘■® 

'0®  ,.>0‘ 


»‘'0  0003  000®'''' 

JS  otldX" 


ss.  •»  ”• 

-  Z  ’» 

30  '  0® 

10'  ” 
*0  0® 

ns  '® 

,.10‘  7<'® 


.  -r 


General  Ceramics' 

/&/  freauency 


,  1  p  ^C>3  ' 


SOF' 


^AGNEf'^ 


Speci^^'ed  Contfe^enee  for- 

HiGH  mmmim 

LOW  LOSS  FACIOR 
HIGH  LFflCIENCy 
LIGHF  WEIGH!  ' 


the 

Con.p'e*®.';”® 

ot  ferrites 


ELECTRONICS  — ^953 


West  SMre  iaformotiMt  Um  pMt  csfd  m  latt  psfe. 


CLAUSS  ELECTRONICS 
SNIPS  SPRING  TO 
THE  JOI! 

Developed  in  close 
cooperation  with 
electronics  work- 
i  ers  .  .  .  Sharp 
L  points  for  ac- 

I  curate,  minute 
il  work.  Closed 
H  handlesfar 

II  enough  apart 

H  to  prevent 

fingernails 
B1  from  digging 

SI  into  palm  . .  . 

'SI  close  enough 

^Si  together  to 

produce  max- 
imum  lever- 
age  easily. 


hi>t  hammer-forged 


QAUSS  ELECTRONICS 
SCISSORS  CUT  FILA¬ 
MENT  QUICKLY,  WITH 
WATCHMAKER  PRE¬ 
CISION 

Pother- light  scis¬ 
sors  for  snipping 
line  filament.  Cut 
perfectly  even  at 
very  tips.  Available 
with  blades  plain 
. . .  or  with  one  blade 
finely  saw-toothed  to 
prevent  slippage. 


Here  are  tools  developed  by 
the  iodustry,  itself .  .  .  job 
tested  and  proven  perfect 
for  every  filament  cutting 
need.  .  .  even  to  the  finest 
miniature  work.  Tough, 
cutlery  steel  tweezers — 
magnetic  and  non-magnetic  — 
are  also  made  by  tlauss  in 
several  patterns  .  .  .  tweezers 
made  to  the  tube 
manufacturer’s  specifications. 
Clauss  is  d  major  supplier 
of  dependable  tools  to 
this  vital  industry. 


THE  HENKEL-CLAUSS  CO 
FREMONT,  OHIO  ^ 
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I  with  apertures  for  accepting  the 
outputs  of  two  16-mm  projectors,  an 
optical  mirror  multiplexer,  a  high- 
resolution  screen,  and  an  aperture 
for  the  camera  that  is  focused  on 
the  screen.  The  mirrors  are  adjust¬ 
able  in  three  planes  for  best  possi¬ 
ble  operation,  and  the  entire  unit  is 
mounted  on  four  adjustable  metal 
legs  to  permit  the  unit  to  be  prop¬ 
erly  leveled.  An  important  ad¬ 
vantage  of  the  unit  is  the  total  over¬ 
all  length  which  allows  placement  of 
the  shadow  box  through  an  opening 
:  in  a  wall  so  that  either  a  standard 
j  film  camera  or  a  studio  camera  may 
'  be  used. 


Melamine  Laminate 


Synthane  Corp.,  Oaks,  Pa.,  is  pro¬ 
ducing  a  new  glass-mat  melamine 
laminate  that  combines  high  fire 
I  and  arc  resistance  with  good  me- 
i  chanical  and  chemical  properties. 

I  Designated  as  G-8,  the  new  lamin¬ 
ate  is  available  to  suppliers  of  elec- 
;  trical  and  power  equipment  at  a 
considerable  saving  under  the  cost 
of  the  continuous  filament  glass 
base  materia  (INEMA-grade  G-6) 
whose  electrical  properties  it 
matches.  The  new  material  is 
j  laminated  in  thicknesses  from  A  in. 

I  upward.  Sheet  sizes  are  standard 
I  36  in.  X  36  in. 


Lumped  Constant  Delay  Lines 

The  May  Engineering  Co.,  6066 
Lankershim  Blvd.,  North  Holly¬ 
wood,  Calif.,  offers  low-cost  labo¬ 
ratory-built  lumped-constant  delay 
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ONf  IVIKY  TWINTY  SKONDSI  TImm  Hny  fflotor-lik* 
Autosyn  Synchros  or*  procision  buih  by  Eclipto^onoor  at  lh« 
rota  of  on*  evory  twonty  socondt  to  moot  Iho  domonds  of  mod¬ 
ern  aviation.  These  small  "nerve  centers"  are  used  literally  by 
the  hundreds  in  vital  indicating  and  control  systems  in  today's 
aircraft. 


AUTOSYN®  SYNCHRO  STATORS 
ARE  INSULATED  WITH 

MTUK  V.C. 

Eclipse-Pioneer  Division  of  Bendix  Aviation,  Teterboro, 
N.  J.,  through  development  and  manufacture  of  instru¬ 
ments  and  accessories,  has  been  a  major  factor  in  the 
rapid  expansion  of  the  Aviation  Industry.  Although 
their  production  is  now  more  than  5  times  its  pre-Korea 
level,  this  growth  has  been  accomplished  without  sacri¬ 
fice  in  the  quality  of  its  precision  products. 

To  insulate  stators  of  Autosyn  Synchros,  Eclipse-Pioneer 
specifies  and  uses  Natvar  varnished  cambric  because  of 
its  consistently  good  electrical  and  physical  properties. 

All  Natvar  flexible  insulations  are  dependably  uniform, 
no  matter  when  or  where  purchased.  They  are  immedi¬ 
ately  available  either  from  your  wholesaler’s  stock  or 
direct  from  our  own. 


N&TV&K 


CORPORATION 


rOIMOlY  THE  NATIONAl  VAINISHEO  EIODUCTS  COtPOIATION 
Ti  If  PHONE  CASH  AODIiSS 

RAHWAY  7-MOO  NATVAR:  RAHWAY,  N.  J. 

201  RANDOLPH  AVENUE  •  WOODRRIDOE,  NEW  JERSEY 


MIGHTY  MITES  I  In  spite  of  their  size, 
Autosyn  Synchros  must  operate  with  ex¬ 
treme  reliability  over  a  wide  tempera¬ 
ture  range.  Stators  ore  being  assembled 
in  approximately  150  varieties  at 
Eclipse-Pioneer,  and  strict  odherence  to 
engineering  specifications  is  a  must.  They 
ore  insulated  with  strips  of  Natvar  bias 
cut  varnished  cambric  because  of  its 
uniformly  high  dielectric  strength  and 
flexibility. 


1 


Natvar  Products 

e  Varnished  cambric— stroighl  cut  end  blae 
e  Varnished  cable  tape 
e  Varnished  canvcN 
e  Varnished  duck 
e  Varnished  silk 
e  Varnished  specicd  royen 
e  Varnished  Fiberglas  cleth 
e  Silicene  coated  Fiberglas 
e  Varnished  papers 
e  Slot  insukdioa 

e  ViKnished  tubing  end  sleeving 

•  Varnished  identiRcotien  markers 

•  lecgwered  tubing  end  sleeving 

e  Extruded  pioelic  tubing  end  tape 
e  Extruded  plastic  identiRcatien  morberi 

A$k  for  Catalog  No.  22 
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lines  built  to  close  tolerances  in 
open  frame  construction.  Circuit 
designers  can  test  these  lines  in 
their  experimental  equipment  and 
determine  final  specifications  re¬ 
quirements  before  quantities  of 
delay  lines  are  ordered.  Accessi¬ 
bility  permits  great  fiexibility  in 
choice  of  delay  by  tapping  the  line. 
Illustrated  is  a  typical  line  with 
0.06-i«.sec  rise  time,  300  ohms  char¬ 
acteristic  impedance  and  l.O-pisec 
delay.  Individual  sections  are  con¬ 
structed  to  permit  adjustment  of 
the  filter  network  parameter.  Low 
attenuation,  low  rise  time  and  other 
features  are  realizable  in  these 
delay  lines. 


Decade  Amplifier 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
The  new  type  140-A  decade  ampli¬ 
fier  is  a  miniaturized  laboratory 
voltage  amplifier  with  1-mc  fre¬ 
quency  response  and  stabilized  volt¬ 
age  gains  of  10  and  100.  Typical 
applications  are  to  extend  sensiti¬ 
vities  of  oscilloscopes,  vtvm’s  and 
other  indicating  or  recording  de¬ 
vices.  A  low-flux-density  trans¬ 
former  permits  the  amplifier  to  be 
used  without  effect  on  nearby 
equipment  operating  at  low  signal 
levels.  The  amplifier  is  entirely  re¬ 
sistance  coupled,  and  no  peaking 
coils  or  compensating  networks  are 
used  that  might  cause  undesirable 
transient  effects.  Frequency  re¬ 
sponse  is  flat  from  2  cps  to  1  me, 
±0.1  db.  Equivalent  input  noise  is 
less  than  8  iav  in  the  XlOO  position. 
Maximum  undistorted  output  volt¬ 
age  is  40  V.  Maximum  ouput  current 


HERMETICALLY  SEALED 
TO  MIL.T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MlL-T-27  testing  and  faster  approvals. 
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Vo  1 1 0  h  my  St  s 


outsell  Sill  other 
VTVM'S 


RCA  WV-97A 
SENIOR  VollOhmytt 


RCA  WV-SRA 
MASTER  VolfOhmysf 


RCA  'Hy-77t< 
JUNIOR  VoltOhmysl 

/  Uwr  PfKe 


Because  they’re  faaory-calibrated  under 
laboratory  conditions . . .  incorporate  more 
features  .  .  .  hare  unusual  accuracy  and 
stability  ...  in  short,  offer  you  more  for 
your  money— JtCil  VtltObmysts  »mtull  mlt 
tbtr  MMktt  tf  vmcmmm-tmkt  voltmetm. 

All  RCA  VoltOhmysu  employ  a  degen* 
eratire  bridge  circuit  to  compensate  for 
line-Toluge  changes  ...  a  sturdy  200- 
microampere  meter  movement  elearon* 
ically  protected  against  burn-out... large, 


A 


easy-to-read  scales  .  .  .  metal  shielding 
against  external  belds . . .  and  have  an  input 
resistance  of  1 1  megohms  on  all  dc  ranges. 

Before  you  buy  a  vacuum-tube  voltmeter, 
be  sure  to  get  the  full  details  on  the  RCA 
VoltOhmyst  best  suited  to  your  needs.  See 
your  RCA  Test  Equipment  Distributor  to¬ 
day  ...  or  write  RCA,  Commercial  Engi¬ 
neering,  Section  42DX,  Harrison,  N.J. 


RADtO  CORPORATiOM  of  MMMRtCA 


mr 


mammiaom, 


ELKTIONICS  — Apnf,  1953 


l^je 


NEW  PRODUCTS 


is  1  ma.  Input  impedance  is  1  meg¬ 
ohm  shunted  by  10  mmI. 


At  the  Glenn  L.  Martin 
Co.,  Baltimore,  Md.,  Amer¬ 
ican  'Beauty  Soldering 
Irons  are  used  to  fasten 
parts, to  an  overhead  switch 
control  panel  for  the  pilot’s 
compartment  of  M^artin 
4-0-4  twin-engine  commer¬ 
cial  transports. 


American  Beauty 

makes  perfect  Soldered  Connections 

FOR  THE  GLENN  L.  MARTIN  CO. 

HERE’S  WHY  AMERICAN  BEAUTY  is  the  Stand- 
ard-of-Perfection  on  the  world's  production  lines  .  .  . 
where  dependability,  long  life  and  efficiency  are  de¬ 
manded  .  .  . 

^  •  Nickel-coated,  corrosion-resist- 

ant  t^ps,  easily  and  quickly  re- 

\  •  Super-flexible  cord,  American 

\  Beauty  made,  resists  wear  due 

\  •  Heating  element  of  chrome- 

nickel  ribbon  resistance  wire 

"  •  Insulated  with  pifre  mica 

nMPiRAruM  jKouLATiNo  ,  Built-in  adapter  for  ground  wire 

Thermostatically  con-  •  Five  sizes  .  .  .  from  60  to  650 

trolled  to  maintain  heat  of  watts 


nMMRArUM  MOULATINO 
STAND 

Thermostatically  con¬ 
trolled  to  maintain  heat  of 
Iron  at  any  desired  tem¬ 
perature  while  at  rest. 

Write  for 
Free  Literature 


AMERICAN  BEAUTY  Electric  Soldering 
Irons  are  Service  Proven  . . . 

since  1894  . 


Electric  Timer 


VOCALINE  Co.,  OF  AMERICA,  InC., 
Bristol  Motor  Division,  24  Coulter 
St.,  Old  Saybrook,  Conn.,  has  de¬ 
veloped  a  sturdy,  reliable  electric 
timer  with  an  extra  high  rating 
(1,650  w)  for  use  as  an  automatic 
time  control  attachment  for  electric 
heating  pots,  tumbling  machines, 
air  conditioning  and  humidifiers,  or 
for  controlling  the  break-in  period 
for  motors  and  electronic  equip¬ 
ment.  The  unit  called  Two-Timer 
model  2T-20  can  be  preset  to  turn 
on  or  off  a  properly  rated  device 
plugged  into  it  at  any  time  up  to  20 
full  hours  (or  fraction  thereof) 
ahead.  It  is  designed  for  use  with 
106-120  V,  60-60  cycle  current, 
rated  load  15  amperes  at  110  v. 
Powered  by  the  model  200  Bristol 
Circle  B  synchronous  timing  motor, 
the  complete  unit  weighs  1  lb  and 
measures  2  in.  x  2  in.  x  4  in. 


Isotope  Comparator 

The  Victoreen  Instrument  Ck)., 
6806  Hough  Ave.,  Cleveland  3,  Ohio. 
The  isotope  comparator  is  a  high- 
efliciency  radiation  indicator  de¬ 
signed  primarily  for  medical  radio- 
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AMERICAN  ELECTRICAL  HEATER  COl 

DETROIT  1.  MICH. 


KLINCHER  ADVANTAGES: 


Spin  freely  down  fo  work. 
Stays  positively  locked. 

After  breakaway,  nut  spins 
off  freely,  ready  for  reuse, 
without  impairment  of  lock* 
ing  efficiency. 

Only  one  piece  to  stock  and 
handle  .  .  .  saves  time  install¬ 
ing  and  removing. 

Ideal  for  standard  and  power 
wrenches. 


Manufactured  in  stainless 
steel  and  other  materials. 


Inquiries  invited  reqardinq  specialised 
locknut  problems.  Write  for  data  and 
esperimentai  samples,  qivinq  sise  and 
application.  ^  •  , 


nils 


lOCKMUT  COUP. 

SIM  Nnisior  «vr.  Indianapolis,  Indiana 


Reasons  are  many  why  Klincher  is  getting  first  call  on 
more  and  more  of  the  really  tough  fastening  jobs  in  the 
Electronics  industry.  For  instance,  on  critically  vital  thermo¬ 
couples  Klincher  Locknut  permits  use  of  desired  torques 
without  causing  stud  failure  or  unnecessary  wear  of  stud 
threads. 


In  rectifiers,  too;  in  chassis  connections  and  terminal  posts 
.  .  .  wherever  bol^,  studs  or  axle  shafts  must  be  preserved, 
Klincher  Locknuts  excel. 
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A  Great  New 

Engineering  Research  Laboratory 


L 


Model  of  new  IBM  Researrh  Laboratory  now 
under  conittruciion  at  Poughkeepsie,  N.  Y. 


In  this  building,  ideas  will  be  Itorn,  developed,  and  be¬ 
come  part  of  America’s  future.  Here,  engineers  and  scientists 
will  have  facilities  for  creative  work  such  as  were  undreamed 
of  yesterday. 

In  IBM’s  other  fine  engineering  laboratories  in  Pough¬ 
keepsie  and  Endicott,  N.  Y.,  and  San  Jose,  Cal.,  engineers 
and  scientists  are  working  on  exciting  projects  for  the  future. 
These  include  electronic  digital  computers,  electronic  and 
electric  business  machines  and  time  systems,  and  electric 
typewriters. 

IBM’s  continuous  program  of  research,  development,  and 
manufacture  has  created  a  constant  flow  of  new  services  for 
business,  industry,  science,  and  the  nation. 

Today  there  are  opportunities  in  IBM  for  development 
engineers,  physicists,  and  design  engineers.  You  are  cor¬ 
dially  invited  to  investigate  these  opportunities.  Inquiries 
should  l)e  directe<l  to  Mr.  W.  W.  McDowell,  Director  of 
Engineering,  International  Business  Machines,  Room  164, 
590  Madison  Avenue,  New  York  22,  N.  Y. 


NEW  PRODUCTS  (cmthiiM^) 

active  tracer  work  and  useful  in 
other  applications.  Ten  Geiger 
tubes  banked  in  parallel  on  the  rear 
panel  give  high  counting  efficiency 
over  six  ranges  of  sensitivity  nec¬ 
essary  for  making  many  rapid 
comparisons  of  samples  with  a  con¬ 
trol  standard,  directly  in  percentage 
of  the  stronger  source.  The  unit 
may  be  carried  about  the  laboratory 
for  quick  surveys.  A  sliding  shield 
is  provided  for  beta  discrimination. 


Ignition  Cable 

General  Electric  Co.,  Bridgeport 
2,  Conn.,  has  announced  Bureau  of 
Ordnance  approval  for  its  insulated, 
high-tension  ignition  cable  under 
specification  MIL-C-3162  as  type  1 
grade  C,  class  2.  This  cable,  which 
is  used  for  ignition  systems  of  in¬ 
ternal  combustion  engines  in  air¬ 
craft,  automotive  vehicles  and 
marine  service,  has  a  temperature 
range  of  250  to  —65  F,  and  must 
remain  flexible  even  under  the 
severe  cold  conditions  encountered 
by  modern,  high-altitude  flying 
ships.  The  new  cable  has  a  stain¬ 
less  steel  conductor  with  a  synthetic 
rubber  insulation.  Over  the  insula¬ 
tion  is  a  glass-reinforcing  braid  and 
an  overall  low-temperature  sheath. 
The  cable  is  available  in  5-mm  size. 


Hermetically-Sealed 

Connectors 

Cannon  Electric  Co.,  3209  Hum¬ 
boldt  St.,  Los  Angeles  31,  Calif.,  has 
added  the  KH  and  RKH  connector 


Wont  iMT*  iiifsrMOtioal  Utt  poet  card  m  lost  p«t«. 
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m  A  HMttmCO  TtAOMMIK  Of  TMOMf •OM-MCMM  4  00. 


I  »  •  i  •  ■  , 

THOMPSON  t,  BREMER  &  COMPANY'  -  1647  w.  hubbard  strict  Chicago  77  'ulinois 

JB  lABV  .-I  A  •/  I  1.  AN  V  A  '  -t'-Jf  A 'I  f  .N  1-  T  O  A 'i  ■'  .  N‘  !,  .’,KK  N  t 


Not  even  8,6S0  jarring  blows  a  minute  can  shake  the  tenacious  grip  of  an 
EVERLOCK  washer  in  its  role  as  a  vital  pan  of  the  Master  Tamper. 

On  any  job  its  alternating  chisel  edges  maintain  a  never-failing  bite  into  both 
the  face  of  the  work  and  the  nut,  under  powerful  spring  tension.  Now  available 
in  four  standard  types;  or  special— made  to  your  precise  specifications. 

When  ordering  saew-washer  assemblies  from  saew  manufaaurers, 

always  specify  everlock  washers  for  dependability  and  fast  service. 


'CHISEL  EDGE  "  LOCK  WASHERS 
The  Washer  That  Has  The  Edge 


defeats  vibration 
at  140  blows 
per  second! 
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TOROIDS  and  COILS 

by  Lenkurt  Specialists 


FILTERS 

by  Lenkurt  Specialists 


from  selection  and  monufocture  of 
proper  cores  to  the  finol  coil  tuning, 
each  Lenkurt  toroid  or  precision- 
wound  toroidal  coil  undergoes  num 
erous  tests  to  assure  full  compliance 
with  specifications. 


NEW  PRODUCTS  (continued) 

series  to  its  hermetically-sealed 
lines.  The  new  plugs  and  recep¬ 
tacles  are  made  for  relays,  position 
indicators,  direction  finders, 
tachometers  and  the  instrument  in¬ 
dustry  in  general.  Chief  feature  of 
their  steel  shell  is  the  heavy-duty 
special  Acme  thread.  The  KH  re¬ 
ceptacles  mate  with  standard  K 
plugs,  and  RKH  plugs  with  stand¬ 
ard  RK  receptacles.  The  hermetic 
seal  is  achieved  by  the  special  vitre¬ 
ous  insulation  around  the  steel  con¬ 
tacts  and  fused  to  the  shell.  The 
KH  connectors  will  withstand  200 
to  900  psi,  depending  on  size  and 
contact  complement.  Temperature 
operating  range  varies  from  — 320 
F  to  -1-600  F.,  emergencies  to  1,000 
F  if  mating  fitting  and  finish  are 
expendable.  All  MIL-C-5015  vibra¬ 
tion  and  thermal  shock  tests  are 


Whether  produced  from  your  doto 
or  designed  by  Lenkurt  engineers  to 
meet  your  requirements,  Lenkurt 
filters  ore  mode  of  highest  quality, 
100  per  cent  tested  components  ond 
hove  rigid  construction  for  maxi¬ 
mum  reliability. 


DECADE  INDUCTORS 

Guoranteed  to  an  occurocy  within  one  per  cent 
of  inductonce  value,  this  new  lenkurt  tool  for 
loborotory  or  field  use  provides  required  in- 
ductonce  values  in  l-mh  steps  up  to  o  totol  of 
11.11  h.  Write  for  your  copy  of  new  bulletin 
DE-P2  for  complete  information. 


Comparison  Bridge 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Accurate  and  simple  production 
tests  are  possible  on  the  new  gen¬ 
eral-purpose  type  1604-A  compari¬ 
son  bridge.  With  a  basic  accuracy 
of  0.1  percent,  the  bridge  can  be 
used  for  direct  comparison  of  re¬ 
sistors,  capacitors  and  inductors 
over  the  wide  impedance  range  of 
about  2  ohms  to  20  megohms.  Two 
impedance-deviation  ranges,  ±6 
and  ±20  percent,  are  provided.  Dis¬ 
sipation-factor  differences  are  also 
indicated.  The  bridge  is  completely 


self-contained  with  a  cathode-ray 
visual  detector  and  an  oscillator 
operating  at  either  1  kc  or  5  kc. 
Operation  is  from  the  a-c  line.  The 
point  at  .  which  the  bridge  is 
grounded  can  be  switched,  so  that 
measurements  can  be  made  with  the 


LENKURT  ELECTRIC  SALES  CO 

SAN  CARLOS  1^0  CALlFORNI> 


lenlurl  componenis  ore 
produced  from  Ihe  rich 
engineering  bockj^round 
of  Lenkurt  Electric  Co., 
world  s  largest  indepen- 
dent  manufacturer  of 
telephone  ond  lelegroph 
carrier  equipment. 


10 
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Information 


Here’s  why  eee 

VARELAS  Tiibiag  is  mow  iHiprogHotod  witk  e«E«  PIRMAFIL 

_  Here’s  how... 

mm  BEniR  oiEuaRic  rewntion 


7,000  voht  —  on^  k»*p*  itt  high  di*i«<tri<  v«I«m  ««Ad«r  ^rvlc* 


wiriitlond*  m«i«  than  3,000  iMwrt  at  105*  t#  110*  C 
-  •Ktontiv*  p«riod»  •van  at  ISO*  C. 


.  .  .  M  that  yaw  can  cwt  th#  Ungth  you  noad  —  na  mar#,  na  Um,  na  wacta. 
Standard  colar*  —  wida  ranga  of  tixat  —  moott  ar  axcood*  aN  A.S.T.M. 
•paciOcotiant.  v  .  kg  a  a 


.  .  .  in  baking  and  vamitking  oparotiant.  Roact* 
bottar  than  matt  olaoratinow*  malariolt  and  otbar 
tyntbotic  cootod  twbingt. 


VARFLEX  CorporotiOM/  30S  Joy  St.,  Rom*/  n. 

a  fro#  tarnpla  of  yawr 


CORPORATION  I 


Maata  tand  nt#  full  infarmatian  at  wall  at 
Varglat  Tubing  impragnatad  with  Ganaral  iUctric  farmaM.  I  am  particularly 
intarattod  in  tomplat  tuiiaM#  far  ..„ . . . . 


Makers  of 
Electrical  Insulating 
Tubing  aid  Sleevlig 


Company. 
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N£W  PRODUCTS 


(CMtilllMd) 


unknown  either  grounded  or  un^ 
grounded. 


to  wrap 

electronic  parts! 


V  oltage*Regulated 
Power  Supply 

Kepco  Laboratories,  Inc.,  131-38 
Sanford  Ave.,  Flushing  55,  New 
York.  Model  1520  features  a  regu¬ 
lated  h-v  d-c  power  supply  with 
excellent  regulation,  low  ripple  con¬ 
tent  and  low  output  impedance.  The 
h-v  supply  is  continuously  variable 
from  0  to  1,500  v  and  delivers  from 
0  to  200  ma.  In  the  30  to  1,500-v 
range  the  output  voltage  variation 
is  less  than  0.5  percent  for  both  line 
fluctuation  from  105  to  125  v  and 
load  variation  from  minimum  to 
maximum  current.  Ripple  voltage 
is  less  than  30  mv  peak  to  peak. 


SHERMAN  SPOT-SEAL 
MAKES  A  FAST.  ECONOMICAL  WRAP  FOR 
ELECTRONIC  PARTS  ANO  ASSEMBUES! 

Goes  on  more  easily  than  any  other 
wrap,  too.  That’s  because  Spot-Seal  is 
a  specially  coated  wrap  that  sticks  only 
to  itself.  Wrap  it  around  the  part,  press 
it  together  .  .  .  the  package  is  sealed! 
Spot-Seal  makes  a  quick,  economical 
wrap  for  parts  that  need  dust  and  dirt 
protection.  And  because  Spot-Seal  sticks 
only  to  itself,  it  will  not  mar  finishes, 
requires  no  fastenings.  A  perfect  way 
to  store  or  ship  sub-assemblies  and  re¬ 
placement  kits  without  loss  of  parts. 
Switch  to  labor-saving  Spot-Seal  for  con¬ 
venient  protective  packaging  of  elec¬ 
tronic  units.  Write  for  free  samples 
today.  Dept.  U.  See  for  yourself  the  pro¬ 
tection  and  quick-wrapping  Spot-Seal 
gives. 


EPUT  Meter 

Berkeley  Scientific  Division  of 
Beckman  Instruments,  Inc.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  5558  events-per-unit-time 
meter  is  a  high-speed  electronic 
counter  combined  with  an  accurate 
time  base  to  provide  an  instrument 
that  will  automatically  count  and 
display  the  number  of  events  that 
occur  during  a  precise  time  interval. 
The  EPUT  will  count  events  occur¬ 
ring  either  regularly  or  with  ran- 


NEWTON  UPPER  FALLS  64,  MASS 

CHICAGO  LOS  ANGELES 
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Things  are  humming  in  Wapakoneta,  Ohio.  There, 
about  10  miles  west  of  the  Dayton-Toledo  coaxial 
cable  is  the  new  plant  of  Superior  Tube  Company. 
This  plant  complements  the  production  capabili* 
ties  of  the  Superior  main  plant,  takes  care  of 
your  ever-increasing  demands  for  television  and 
military  purposes. 

Superior  nickel  cathodes  are  made  in  a  wide  range 
of  types,  O.D.’s,  wall  thicknesses  and  lengths — with 
or  without  l)ead — and  in  active,  normal  and  passive 
alloys,  depending  upon  the  application  and  the 
degree  of  emission  required. 

Superior  prixiuces  b(»th  Seamless  and  Lockseamf 
nickel  ^cathodes.  For  many  electron  tubes  Lockseam 


*Moivi  Svp*rior  Twb«  ploiit  of  Norritfowfi,  ^o. 
**NCW  Tub*  plont  ot  Wopolien«to,  Obie 


SMvnlMft  CoHied* 

towi4,  .045*' 

0.0.  M  .003*'  Wo«.  77 


lockfttomt  Niclicl 
CoHio4« 

b*o4,  .030^'  ji 
.100"  0.0.  «  .0031" 

WoM.  13  mm  Iom^. 


In*  0i»<  Cotb«4« 
9m4  131"  0  0.  .313" 

(Eap.  f  .145" /.I4i" 
f  .330") 

.134  0.0.  II  .005" 

Wott  a  1.100" 


— made  by  a  patented  process  from  strip  stock — has 
an  economic  advantage.  Superior  Seamless  shows 
great  advantages  in  uniformity,  close  tolerances,  and 
small  O.D.  for  sub-miniature  tubes. 

Superior  equipment  is  more  than  matched  by  the 
care  taken  in  production.  Each  melt  of  alloys  is 
laboratory-checked  for  emission  and  performance. 
Many  extraordinary  precautions  are  taken  in  manu¬ 
facture  to  avoid  contamination. 

Before  you  order  cathodes,  first  see  what  Superior 
engineering,  quality,  and  delivery  can  do  for  you.  > 

Many  eltiar  typos  of  nkliol  ealhodot — mod#  in  locicsoamt 
from  nkhol  strip,  dlK  cottiodos,  and  a  wido  vorioty  of  onedos, 
grid  cups  and  otftor  tubular  fobricotod  ports  or#  auattoblo  from 
Suporior.  for  informotioa  and  froo  Ivllotin,  oddross 
Suporior  Tubo  Company,  Boctronics  DivWon, 
2900  Gormontown  Avonuo,  Norristown,  fa. 


AN  onotysos  .010"  to 
H"  0.0. 

Cwtsin  onotysos  (.0SS"Moa. 
sroN)  op  to  IH"  0.0. 


tMaiwIottwd  vnd*.  U.S.  Oatanlt 
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^Pac/fic  Division 

~Bendi^  /\yiation  Corporation 


dom  distribution  at  rates  from  20  to 
1,000,000  events  per  second  with  an 
accuracy  of  one  count.  The  result 
W  is  displayed  on  the  illuminated  num¬ 
ber  panels  of  6  decimal  counting 
units  and  read  directly  in  digital 
form.  Because  of  its  direct  readout 
feature  with  no  lights  to  add  or  in¬ 
terpolate  it  is  ideally  suited  for  pro¬ 
duction  line  operation  by  relatively 
unskilled  personnel. 


(eontinycd) 


TV  Picture  Tubes 


The  Rauland  Corp.,  4245  N.  Knox, 
Chicago,  Ill.,  has  announced  two  new 
21-in.  rectangular  tv  picture  tubes 
with  spherical  faceplates.  The 
21YP4  has  electrostatic  focus  and 
magnetic  deflection  requiring  a 
focusing  voltage  from  — 0.4  to  — 2.2 
percent  of  the  anode  voltage.  The 
21ZP4A  has  magnetic  focus  and 
magnetic  deflection.  Both  tubes  have 
gray  filter  faceplates  that  improve 
picture  contrast.  Each  type  tube 
has  external  conductive  coating  that 
acts  as  filter  capacitance.  Each  also 
uses  the  company’s  indicator  ion 


NEW  PltODUCTS 


Hugh  H.  Eby,  Inc.,  4722  Stenton 
Ave.,  Philadelphia  44,  Pa.  A  new 
line  of  standard  subminiature  tube 
sockets  is  available  in  two  styles. 
The  rectangular  socket  is  made  in 
5,  6,  7  and  8  pin  with  contacts  in 
two  lengths  for  conventional  and 
printed  circuit  application.  The 
round  style  is  available  with  or 
without  saddle.  Both  sockets  are 
produced  to  recognized  industry 
standards  and  dimensions.  Con¬ 
tacts  are  beryllium  copper  silver 
plated,  tin  dipped,  or  gold  flash  over 
silver.  Bodies  are  of  low-loss  mica- 
filled  phenolic,  and  the  saddle  is 
nickel-plated  brass. 


Tiis  new  Bendix-Pacific  TAV-2  Amplifier  will  extend  the  range  of  low 
power  transmitters,  such  as  the  Bendix-Pacific  TXV-13,  by  increasing  the  output 
power.  It  nominally  provides  100  watts  of  RF  output  power  to  a  50  ohm  load 
through  a  type  N  coaxial  fitting.  The  unit  requires  two  watts  drive  at  50  ohms. 
The  power  connection  is  a  multicontact,  quick  disconnect  plug. 

The  amplifier  is  unusually  compact  and  is  rigidly  constructed  to  withstand 
extremes  of  vibration  and  shock.  Provision  is  made  for  mounting  the  Bendix- 
Pacific  TXV-13  Transmitter  directly  to  the  amplifier,  as  shown  in  the  photo, 
making  a  complete  100  watt  transmitter  of  very  small  size. 


TYPICAL  0PERATI0N~21S-235  ut. 


EAST  COAST  OrriCEi  47S  fITTH  AVE  ,  NEW  VO»K  17,.  N  T 
EXPOtT  DIVIStONi  lENDIX  INTEtNATlONAL,  72  FUTH  AVE  ,  NEW  VOKK  1 1  N.l 


ua  w»n  R.F.WPUHt« 

telemeterimc  trahsmitters 


Subminiature  Tube  Sockets 


nnol  Plal*  Volloga:  7/5  volli  DC 
Pinal  Platt  Currtnl;  220  milliomptrtt 
Drivtr  Plait  Voltogt:  500  voht  DC 
Drivtr  Platt  Currtnit  100  milliamptrti 
Scrttn  Voltogt  t  250  volli  DC 
S«rttn  Currtnl;  30-40  milliomptrts 
Powtr  Output:  100  watts 


Htaltr  Voltogt :  6  or  24  volts  AC  or  DC 
llowtr  Voltage: 

i,  24  volts  DC  or  115  volts  400  cycits 

SItt;  4'/]  inches  high,  2’/a  inches  wide,  and 
8Vs  inches  long  not  including  the  transmitter 

Weight:  5  lb.  6  oz. 

Assembly  Number:  55/731 


Write  for 

ctnplete  leforMtion. 
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STATICON 


INDUSTRIAL  TELEVISION 


Standard  or  portable  typo  cameras  designed  with 

New  “STATICON”  TUBE. ..GPL  Remote  Control  optional 


A  SPECIAL  SERVICE 
For  Users  of 

INDUSTRIAL 

TV 

GPL  announces  a  special 
engineering  service  for 
firms  studying  industrial 
TV.  You  are  invited  to 
submit  your  problems  to 
GPL  engineers  for  a  sur> 
vey  of  camera  type  nei^d, 
lenses,  monitors,  remote 
control,  and  complete  in¬ 
stallation  for  maximum 
economy  and  efficiency. 

e  e  e 


aECTRONICS  — Apnf,  1953 


STANDARD  STATICON 

A  very  compact  camera,  de¬ 
signed  for  fixed  insullation 
and  continuous  duty  under 
minimum  light  conditions. 
Separate  control  monitor  and 
sync  generator  at  master  con¬ 
trol  point.  Standard  TV  re¬ 
ceivers  can  be  used  as  optional 
monitors.  Available  with  re¬ 
mote  control  of  pan  and  tilt, 
lens  change,  focus  and  iris  ad¬ 
justment. 


PORTABLI  STATICON 

For  field  use,  multiple  set¬ 
ups  .  .  .  hand-held  or  tripod- 
mounted.  Packaged  as  one  unit 
with  built-in  sync  generator, 
monitor  and  transmitter  in 
camera  housing.  Standard  TV 
receivers  as  added  monitors. 
Rugged  but  compact  for  reli¬ 
ability  in  portable  uses. 

Specfficationi  for  both  camorat 
avalfabfo  on  roquosf 


Writ*,  wir*  or  phono 


General  Precision  Laboratory 

INCORRORATIO 

- PLEASANTVILLI  NEW  YORK 

Cobt*  aMratti  fral«0 


13  lact  40Hi  St.,  N*w  Y«Hi  CHy 
C«fcU  oMrMti  Arlob 


TV  Gmwra  Choim  •  TV  Film  Qioim  •  TV  Fitid  and  Studio  Equipmmt  •  TbMfrt  TV  Equipnwnt 
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continues  with— highly  advanced  instruments 
and  systems  •  •  . 


NIW  PRODUCTS  (eonftaiitd) 

trap  gun  that  provides  outstanding 
picture  quality  with  a  minimum  of 
installation  servicing  time. 


Fine  Wire  Bobbin  Winder 

Geo.  Stevens  Mfg.  Ck).,  Inc.,  Chi¬ 
cago  30,  Ill.,  has  announced  the 
model  111-A  miniaturized  high¬ 
speed  fine-wire  bobbin  winder.  An 
automatic  counter  permits  instant 
resetting  of  the  winding  cycle  by 
merely  touching  a  lever.  Dimen¬ 
sions  of  the  unit  are  21}  in.  long  X 
8  in.  wide  X  12  in.  high.  Net 
weight  is  42  lb.  A  slow-start  fea¬ 
ture  avoids  possibility  of  wire 
breakage.  Top  winding  speed  is 
7,000  rpm.  The  model  111-A  winds 
all  types  of  random-wound  bobbin 
coils,  solenoids,  repeater  coils  and 
precision,  noninductive  resistors. 


for  all  branches  of  the  Military  Services 
and  many  segments  of  Industry, 


Nord 


'//.)//// ///r  ///)  (/ //rZ //4; 


Skilled  instrument  makers  and  engineers 
find  a  challenge  here. 


Noidoi 


MUFORD.  CONNfaiCUT 


WHITE  PLAINS.  NEW  YORK 


Inductance  Bridge 

Clough-Brengle  Co.,  6014  Broad¬ 
way,  Chicago  40,  Ill.  Model  712 
capacitance  -  resistance  -  inductance 
bridge  is  used  to  measure  the 
capacitance  of  paper,  mica,  electro¬ 
lytic,  ceramic  and  air  capacitors; 
the  stray  capacitance  of  bushings, 
switches  and  wiring;  the  dissipa¬ 
tion  factor  of  capacitances;  the 
leakage  current  of  electrolytic 
capacitors;  the  resistance  of 
composition  and  wire-wound  re¬ 
sistors;  the  inductances  of  coils 
and  transformers;  the  storage  fac- 


Wmt  MMt  toforMtlwi?  Uw  pMt  card  M  Int  paf*. 
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SIVIAI.1. 

METAL  STAIVIPIMIiS 


BENTON  harbor 
MICHIGAN 
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Acccniion  d: 


IacGUYER 


There  is  a  Birtcher  Clamp ...  or  ome  can 
bt  d»$ifmed ...  for  every  tube  you  use  or 
intend  to  use. 


Rejtardless  of  the  type  tube  or  plug*in 
component  your  operation  requires... 
and  regardless  of  the  vibration  and 
impact  to  which  it  will  be  subjected . . . 
a  Birtcher  Tube  Clamp  will  hold  it 
securely  and  rigidly  in  place. 


Ctdalog  0nd  ssmpUs  sent  by  return  mail. 


201  CHAPMAN  STREET.  PROVIDENCE  5,  R.  I. 


TERMINALS  FOR  ELECTRIC  WIRES 


Being  long  experienced  tpecioUsla  in  the  terminal  Held,  we  have 
dies  to  produce  over  400  diiierent  kinds  of  separate  terminals,  and 
every  modem  facility  to  meet  your  stondord  or  special  require¬ 
ments.  We  also  provide  terminals  in  continuous  form,  supplied  on 
reels,  with  machine  for  attaching  and  soldering  tandem  terminals 
to  wires  in  one  continuous  operotios.  Send  for  folder. 


For  over  33  years  P-M  has  been  a  dependable  source  for  small 
metal  stampings.  An  extensive  modem  plant  complete  equipment, 
specialised  engineering  experience  and  toolmoking  skill  combine 
at  P-M  to  produce  stamped  metal  parts  accurately,  economically, 
promptly.  Moderate  die  charges.  Modem  facilities  for  large  volume 
production.  Special  stamping  problems  are  gladly  accepted:  recom¬ 
mendations  for  the  most  efficient  and  economical  solutions  are  made 
promptly.  Send  prints  for  your  next  stamping  lob  to  P-M. 


HOLD 


THEM 


TGHT 


with  a 


BIRTCHER  CLAMP 


PATTONMacGUYER  COMPANY 


D  1  V  1  SION 
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NEW  PRODUCTS  (continued) 

tor  (Q)  of  inductances;  the  turns 
ratio  of  transformers;  the  insula¬ 
tion  resistance  of  capacitors,  bush¬ 
ings  and  barriers;  and  the  quality 
of  capacitors  already  wired  into  a 
circuit. 


Dot  Generator 

Research  Electronics,  Roslyn, 
Pa.  Model  102  pin-point  dot  gen¬ 
erator 'is  a  new  type  burst  pulse 
generator  for  laboratory  or  produc¬ 
tion  testing.  The  65-v,  O.OS-iiSec  out¬ 
put  pulse  width  is  determined  by  a 
plug-in  pulse  transformer,  and  is 
controllable  in  burst  duration  from 
approximately  10  to  160  (tsec  at  an 
adjustable  315,000-pps  rate.  This 
new  tool  is  of  special  interest  in  the 
development  and  manufacture  of  tv 
receivers,  deflection  yokes,  focus  de¬ 
vices,  ion  traps  and  picture  tubes. 


Preferred 
Value  ,  . 

Disk  Sue  mmf.J[oler3nce 


ifiafifi-  _  10.000 


_  1.  c 
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[Pllffi® 


AEROVOX  COiratATION 

mm  Moroto  ma$s. 


OLEAN^  M.Y. 

mXOR  WVIWON 

ciiViiAMD,  omo 


41  I.  41*4  M .  N*w  Turk  17,  N.  T.  •  CaM«:  AHOCAP.  N.  T. 

AHOVOI  CANADA  ItD .  WuwIIUk.  Om  JOMH  AWMCU:  74D  Am.  Nmr  M(wd,  IMum. 


PlugJn  Audio  Amplifiers 

Gates  Radio  Co.,  Quincy,  Ill.,  has 
announced  a  new  line  of  versatile 
plug-in  audio  ampliflers.  An  idea 
of  the  compactness  of  the  plug-in 
units  may  be  had  from  the  fact  that 
eight  of  the  new  preamplifier  units 
occupy  only  7  in.  x  19  in.  panel 
space.  The  same  space  will  hold 
two  program  amplifier  units  and 
two  regulated  power-supply  units. 
Other  features  of  the  new  assem¬ 
blies  include  self-aligning  plugs 
and  receptacles ;  simplified  rear 
wiring,  since  cable  harness  clamps 
and  troughs  are  all  a  part  of  the 
panel  and  shelf  assembly;  a  new 
low  in  noise  and  distortion  char- 


WoMt  m«rt  iKforiMtiofl?  Um  pest  card  m  la«t  pop*. 
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^apaetties  of  from  .3  mmf. 
Ic  dioloctric  matorlolc 
rom  14  to  6000. 
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NEW  PHODUCTS  (cMtiaiMd) 

acteristics;  better  shielding;  and 
greater  flexibility. 


CRT  Test  Set 

Research  Electronics,  Roslyn, 
Pa.,  has  perfected  a  portable  crt 
test  set  for  all  tv  picture  tubes  and 
magnetically  deflected  radar  tubes, 
which  measures  all  characteristics 
including  emission,  cutoff,  gas  ratio, 
heater-cathode  leakage  positive  and 
negative,  grid-cathode  leakage,  A. 
leakage  and  G.  leakage.  It  features 
electronically  controlled  and  regu¬ 
lated  circuits  of  high  accuracy  and 
sensitivity,  but  is  simple  and  rugged 
enough  for  warehouse  and  portable 
use.  It  operates  from  standard  116 
V  a-c  lines. 


V  Climatic  extremes  call  for 

funcfion-fm»d*  capacitors. 

Because  Aerovox  engineers  have  all  climates  at  their 
finger  tips,  thanks  to  lab  equipment  second  to  none,  they  know 
precisely  the  meaning  of  sub-sub-zero  temperatures  .  .  . 
flying  at  75,000  feet .  .  .  elevated  temperatures  above  the  melting  point 
of  solder  .  .  .  extreme  humidity  .  .  .  fungus  problems. 

That  is  why  Aerovox  capacitors  are 
so  popular  in  off 


Precision  Phasemeter 

Deltron  Inc.,  P.O.  Box  192,  Glen- 
side,  Pa.  Model  lOOA  phasemeter  is 
a  2-cycle  to  200-kc  unit  designed 
for  use  in  the  audio,  ultrasonic, 
servomechanism,  industrial  control 
and  acoustical  fields  for  determina¬ 
tion  of  phase  characteristics  and 
time  relationships.  It  is  applicable 
to  the  power  field  and  general 
laboratory  use  for  power  factor 
measurements  and  electronic  com¬ 
ponent  testing.  Error  is  less  than 
4  deg  from  20  cycles  to  20  kc;  in¬ 
creasing  gradually  to  8  deg  above 


*Aarevex  capocilort  con  b«  fit-’ 
to  your  circuitry,  miociotod 
componont*  and  oporolloool 
roquiromonti,  ofton  at  aubstan- 
tiol  tovinps,  always  hotter 
porformanco,  and  novor  at  ad¬ 
ded  coit.  let  us  teS  you  about  it. 
..f' 


ACROVOX  corporation 


Hl-Q!  MVISION 
OUAH,  N.Y. 


NEW  BEDFORD,  MASS. 

WILKOR  MvmoM 

OmUNB,  OMO 
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oaeoeodw— oves  c«i>e»  ii»,itiaai^«ei.  temm  tamm  madMeSa 


ELECTRONICS  — April,  1953 


Went  mere  ieferewtieo?  Um  post  cord  eo  lost  pofe. 


NtW  MOOUCTS 


(cMtiaiNd) 


WIR^/CORD 

a*id 

CABLE 


CORD  &  WIRF  CO 

4723  Montrovt  A 
C  h  'C  0^0  4  1  .  11!  '  no  •. 


Direct  Coupled 

Wide  Band  Amplifier 


i„  tleclionicEwSili 


CAPACITORS  I 

44«ie  4ftactf 


20  kc  and  below  20  cycles.  Input 
impedance  is  approximately  20 
megohms  shunted  by  10  Input 
voltage  is  1  to  60  v  sine  wave;  to 
500  V  with  accessory  input  dividers. 


)rodiKts  of 


Resin  l^pfe^ntted  SabHsWatire 
Metallized  Paper  Copociters. 

->  High  insulation  resistance 

—  Excellent  capacity  retrace 

—  Recungular  —  Saves  space 

—  Variety  oi  sizes  and  values 

DiMipaiioa  faaot  less  than  1% 
at  2S*  C  1000  cycles.  Operaiion 
range  —40*  C  to  100  C.  Capaci¬ 
tance  temperature  coefficient  plus 
.07%  per  "  C. 


’*'***  Runzel  Lab- 
oratory  insures 
that  every  inch  of 
Runzel  vrire,  cord 
and  cable  ia  thor¬ 
oughly  tested  before  shipping. 
Your  wiring  needs  in  hook-up, 
lead-in,  shielded  wire  and  cords, 
speaker  cords  and  all  types  of  In¬ 
sulated  wire  products,  In  almost 
endless  variety  of  colors,  sizes  and 
speclflcatlons,  are  available  from 
this  centrally  located  plant. 

^  ,  WKITt  ro« 

-  k  SAMPLK 


Program  Equalizer 

Cinema  Engineering  Co.,  1510 
West  Verdugo  Ave.,  Burbank, 
Calif.,  has  announced  the  type 
4031-B  program  equalizer  that  has 
wide  applications  in  the  sound  and 
electronic  laboratories  for  research 
and  control.  The  broadcasting,  re¬ 
cording  and  motion  picture  in¬ 
dustries  are  using  it  as  a  practical, 
high-quality  program  equalizer  that 
provides  corrections  for  frequency 
response  in  audio  equipment,  sound 
pickup  and  transmission  lines.  Easy 
operation  of  two  control  knobs 
allows  wide  range  of  over  395  avail¬ 
able  curve  combinations.  Controls 
provide  for  independent  adjustment 
of  the  high  and  low  frequencies  in 
2-db  steps.  Minimum  input  level  is 
—70  dbm;  maximum,  -1-20  dbm. 


Write  or  phone,  TODAY 


FACTORY:  2082  Lincoln  Ave., 
Aitadcna,  ^lif.  SYcatnore  8-U85 

Offictt  in  WASHINGTON,  D.  C. 
DETROIT 


Elimifwte  Splicif^ 
y/  Stop  leaks  ond  Shorts 
y/  IncreoM  Insulation 
y  Moke  Better  Conrtectiont 
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developed  to  provide  a  tool  for  seri¬ 
ous  research  beyond  the  usual  cur¬ 
rent  limitations  of  r-f  h-v  power 
supplies.  Output  is  from  below  1 
kv  to  30  kv  at  5  ma  in  three  rangres. 
Regulation  is  0.1  percent  at  all 
voltages.  Line  voltage  stabilization 
is  0.1  percent  from  105  to  130  v 
a-c.  Ripple  voltage  is  less  than  0.05 
percent  of  d-c  output  voltage. 


lAe  ^ie^fe/oftnteni  lAe 

NEW  EUREKA  "SNAPPER 


FEATURES  . . .  SNAF  ACTION.  Singi*  Pol*  Double  Throw.  Light* 
weight.  Low  operating  temperature.  Operates  in  any  position. 
High  contact  rating.  Gas  filled.  Low  heater  current.  Durability  and 
long  life. 


Coaxial  Terminal  Triode 

Machlett  Laboratories,  Inc., 
Springdale,  Conn.,  announces  the 
ML-6257,  a  water-cooled  ring-seal 
triode  incorporating  an  integral 
anode  water  jacket.  Designed 
specifically  for  r-f  heating  applica¬ 
tion  in  the  2-to-3  kw  range,  but 
well  adapted  to  a-m,  f-m  and  tv 
transmission,  the  ML-6257  has 
plate  input  and  dissipation  ratings 
of  7  kw  and  5  kw,  respectively; 
stress-free  thoriated  tungsten  fila¬ 
ment  operates  at  12.6  v,  27 
amperes.  Maximum  ratings  apply 
to  110  me.  The  tube  is  also  avail¬ 
able  in  a  forced-air  cooled  model 
and  in  a  version  designed  for  use 
with  the  company’s  quick-change 
automatic  seal  water  jacket. 


The  ELIMINATION  of  CHAHER-  I  \ 

ING  is  accomplished  with  the  I  ' I 
incorporation  of  "POSITIVE  SNAP  \  \s 

AOION"  in  the  EUREKA  "SNAP-  \  \* 

PER". ..  LEADING  ELECTRONIC  \ 

AAANUFACTURERS  have  acknovrl-  \  \  r 

edged  the  new  EUREKA  "SNAPPER"  \  It 

as  a  major  odvancement  in  this  field,  I  I » 

and  have  already  accepted  this  relay  I  It 

as  a  standard  component  of  their  I  \  1 

Voltage . . .  6.3,  26.5,  1 15  vohs  (A.C.  \  vIIhIIi  \ 

Ambient  Temperature  Rang*  ...  \  n^jf  HI  j 

Envelope . . .  Miniotur*  (7  and  9  pin), 

Tim*  Delay  Period* . . .  Preset  from  5 

VcKUum  .  .  .  Evacuated,  inert  gas  filled.  U  |\  l\\ 

Height...  IV'  maximum  seated.  ^ 

Inquiring  arm  inmHmd . . .  tend  for  our  "Bulktm  Number  Snappmr" 

lURIKA  TILIVItlON  anoTUBI  CORPORATION 

Manufactvrmrt  of  Cothode*Ray  Tubot  and  Electronic  Product* 

69  FIFTH  AVI.,  HAWTHORNE,  N.  J.  •  TO.  HAWTHORNE  7-5800 


Magnetic  Recording  Tape 

Minnesota  Mining  and  Mfg.  Co. 
900  Fauquier  St.,  St,  Paul,  Minn. 
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SERIES  6918  or  6924 

RACKS 

by  PAR-METAl 


AAodal  lOOA  Phowwtf 

•  0*  to  180*  lead  or  lag  in  90*  expanded  scale  ranges. 

•  2  cycles  to  200  Idlocycles. 

•  Error  less  than  4*  from  20  cycles  to  20  kilocycles;  above  20  kilo¬ 
cycles  and  below  20  cycles  increasing  gradually  to  8*. 

•  Input  impedance  approximately  20  megohms  shimted  by  10  mmf . 

•  Input  voltage  1  to  50  volts  sine  wave;  to  500  volts  with  accessory 
input  dividers. 

•  Invaluable  in  the  audio,  ultrasonic,  serromecbanism,  industrial 
control  and  acoustical  fields  for  determination  of  phase  charac¬ 
teristics  and  time  relationships. 

•  Applicable  to  the  power  field  and  general  laboratory  use  for 
power  factor  measurements  and  electronic  component  testing. 

lit*ratur«  on  roquosl.  Price:  $145. 


You'll  be  well  repaid  by  get¬ 
ting  the  facts  on  a  special 
group  of  Pure  Ferric  Oxides, 
developed  by  Williams  es¬ 
pecially  for  use  in  the  manu¬ 
facture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FeiOt.  They 
contain  a  minimum  of  im¬ 
purities.  They  are  available  in 
a  broad  range  of  particle  sizes 
and  shapes.  Among  them, 
we're  certain  you’ll  find  one 
that’s  “just  righf’  for  your 
requirements.  The  proper  ap¬ 
plication  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is 
our  specialty. 

Tell  us  your  requirements . . . 
we’ll  gladly  send  samples  for 
test  Chances  are  good  that 
our  Ferric  Oxide  “Know  How" 
can  save  you  considerable  time 
and  money.  Address  Dept  25, 
C.  K.  Williams  &  Co.,  Easton,  Pa. 


DELTRON 


GIcnside,  Po. 


W  or  24"  DEEP,  for  19"  WIDE  PANELS 

•  Pan*/  Spaess:  61%",  70",  or  77"  high, 

•  Finishod  in  Prime  Coat,  Block  Wrinkle,  Grey 
Lacquer,  Grey  Wrinkle. 

•  Series  6918  or  6924  Rocks  may  be  used  in 
"rows"  or  "gangs,"  as  corner  trims  are  re¬ 
movable  from  front  of  cabinet. 

•  Standard  shelves  and  roller  trucks  are  manu¬ 
factured  by  us  for  use  with  these  Racks. 

THtSi  SACKS  ASS  MOOiSATCLY  PRICED 
and  AVAItMU  FOR  SHISMBNT  FROM  STOCK 
Plmnini  in  electronic  product?  Consult  Ptr  Metal  for 

RACKS  •  CABINETS 


Remember,  For-AAetal  equipment  it  made  by 
electronic  ipeciofitfi,  not  juti  o  sheet  metal  shop. 


Sp£eMU^ 


PRODUCTS  CORPORATION 

32-62  -  49th  ST..  LONG  ISLAND  CITY  3.  N.  Y. 

Tel.:  AStarie  •.•90S 

Espert  Dept.;  RecEe  leternetienel  Cerp. 

'  II  East  40  Street.  New  YerE  IS,  N.  Y. 
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NEW  PRODUCTS 

has  announced  the  Scotch  No.  120  | 
High  Output  magnetic  recording  1 
tape  that  is  designed  especially  for 
use  in  radio,  tv  and  recording 
studios,  in  computer  work  and  in 
other  critical  applications.  With  the 
new  tape  at  least  8  db  greater  signal- 
to-noise  ratio  is  obtainable  on  con-  i 
ventional  professional  magnetic  re¬ 
corders.  In  the  pulse  recording 
field  it  will  enable  manufacturers  of 
electronic  computing  equipment  to 
get  improved  pulse  definition  and  to 
keep  signals  high  enough  above 
noi.se  level  for  more  accurate  work. 
The  new  tape  has  a  strong  and  flex¬ 
ible  coating,  dry  lubricated  by  a  spe¬ 
cial  process  to  prevent  squealing  on 
critical  machines.  Output  uniform¬ 
ity  at  1  kc  is  guaranteed  not  to  ex¬ 
ceed  rtl  db  within  a  reel  and  db 
from  reel  to  reel.  The  No.  120  tape 
is  available  in  lengths  of  2,400  ft  on 
the  NARTB  reel  or  hub,  and  in 
1,200  ft  lengths  on  the  7-in.  plastic 
reel  with  the  2J-in.  hub.  All  lengths 
are  guaranteed  splice-free. 


Double-Shield  Screen  Room 

Erik  A.  Lindgren  &  Associates, 
4615  North  Ravenswood  Ave.,  Chi¬ 
cago  40,  Ill.,  is  manufacturing  a 
.screen  room  that  uses  a  double 
screen  design  in  which  the  outer 
and  inner  screens  are  physically 
and  electrically  insulated  from  each 
other  to  assure  minimum  inter¬ 
ference  for  testing  and  evaluating 
many  types  of  electronic  equipment. 
The  lightweight  prefabricated  pan¬ 
els  are  31  in.  x  91  in.,  easily  as¬ 
sembled  to  various  dimensions,  and 
the  screening  is  heavy  copper,  se¬ 
curely  attached  to  the  panel  frames. 
Construction  is  entirely  portable, 
easily  dismantled  and  moved  to  any 
desired  location.  Six  power  line 
entrances  are  provided  as  well  as 
a  special  copper-covered  power-line 


'DIAMOND  H'  RELAYS 


Rating  for  rating,  “Diamond  H"  Series  R  hermetically  sealed, 
miniature  aircraft  tyjx*  4PDT  relays  are  smallest  (1.6  cubic 
inches),  lightest  (3.76  ounces),  have  wide.st  temiH*rature  range 
(—65°  to  -(-200°C.),  greatest  oiJerating  shock  resistance  (to 
50  “G”  and  higher)  and  excel  all  others  in  their  field  in  ability 
to  break  high  currents  and  high  voltages. 

Ideal  for  high  fre<iuency  switching,  their  inter-electrode  capa¬ 
citance  is  less  than  5  micro-microfarads  contac'ts  to  case,  less 
than  2/2  mmf  lietween  contacts,  even  with  plug-in  type  relay 
and  socket.  Vibration  range  is  from  0  to  500  cycles  per  second 
and  upward  at  15  “G”  without  chatter.  Coil  resistances  up  to 
50,000  ohms  are  available,  with  contact  loading  through  10  A. 
resistive  for  100,000  cycles  (30  A.  resistive  for  100  cycles)  at 
30  V.,  D.C.,  or  115  V.,  A.C.  Sensitivity  approaches  100  milli¬ 
watts  at  30  “G”  operational  shock  resistance.  They  meet  all 
requirements  of  USAF  Spec.  MIL-R-5757  .  .  .  and  far  surpass 
many.  Various  standard  mounting  arrangements  available. 

“Diamond  H”  engineers  are  prepared  to  work  with  you  to 
develop  variations  for  guided  missiles,  jet  aircraft,  fire  control, 
radar,  communications,  geophysical  and  computer  appara¬ 
tus  .  .  .  any  application  where  peak  performance  is  vital  under 
critical  conditions. 

Illustrated  Bulletin  R-150  gives  detailed  ix'rformance  data 
under  varying  conditions.  Write  for  a  copy  tixlay. 

THE  HART  MANUFACTURING  COMPANY 

202  Bartholomew  Avenue,  Hartford,  Connecticut 

• 

THE  HART  MANUFACTURING  COMPANY,  302  lortliolonMw  Av«.,  Hartford,  Coiiii. 

PUat  mrnd  Hullrtin  H-ISO  with  drtaiUd  prrfomutncf  data  on  Srrift  R  Rrlayt 


NAME  TITLE 


COMPANY 


ADDRESS 


CITY _ STATE 
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filter  section  on  which  entrance 
filters  are  mounted. 


Metal-Cased  Paper  Capacitors 

Cornell-Dubilier  Electric  Corp., 
South  Plainfield,  N.  J,,  has  ex¬ 
panded  to  twelve  types  the  Demicon 
series  of  miniaturized,  tubular 
metal-cased  paper  capacitors.  The 
Demicons  are  hermetically  sealed  in 
metal  cases,  with  glass-to-metal  seal 
terminals,  and  are  available  in 
seven  mounting  and  container 
styles.  Impregnants,  tolerances  and 
internal  constructions  are  provided 
to  meet  the  most  popular  applica¬ 
tions  encountered  in  present-day 
engineering  practice.  All  Demicons 
will  comply  with  applicable  parts  of 
specifications  JAN  C-25  and  Mil- 
C-25A. 


S.S.  WHITE 

Flexible  shafts 


The  "spot”  is  a  variable  element  which  has  to  be 
controlled  from  some  point  outside  the  circuit.  In 
most  cases,  you  can  make  substantial  savings  by, 
controlling  it  with  an  S.S. White  Remote  Flexible 
Shaft. 

Here’s  why.  You  only  need  a  tIngU  S.S. White 
flexible  shaft  to  provide  sm(X)th,  accurate  control 
between  the  element  and  its  control  knob.  This 
allows  you  to  dispense  with  the  extra  parts  that 
might  otherwise  be  needed  for  this  purpose. 

An  S.S.White  flexible  shaft  needs  no  alignment. 
This  means  big  sovlngs  in  assembly  time  and  the 
elimination  of  close  tolerance  machining  of  con¬ 
trol  panels  and  parts. 

A  flexible  shaft  can  be  quickly  and  easily  installed 
—  just  couple  one  end  to  the  element  and  the  other 
end  to  the  control  knob  —  and  the  coupling  is 
complete. 

Added  to  this,  an  S.S.White  flexible  shaft  gives 
you  added  freedom  in  mounting  controls  and  cir¬ 
cuit  elements  to  meet  wiring,  circuit  and  assembly 
requirements. 

Yes,  every  step  of  the  way  —  in  design  —  in  pro¬ 
duction —  in  assembly  —  you’ll  be  able  to  mok* 
Importont  lovlngs  In  oqulpmont  costs.  And  to 
save  vour  own  valuable  time,  S.S.White  engineers 
will  be  glad  to  cooperate  with  you  in  working  out 
application  details. 


GIT  THE  EYE -OPINING 
STORY  OF  FLEXIRLE 
SHAFT  ECONOMY 

Tha  256-page  flexible  shaft 
handbook  hat  full  details 
on  flexible  shaft  selection 
and  application.  Get  your 
free  copy  by  writing  for  it 
direct  on  your  business 
letterhead. 


121X461 


Damping  Dietdes 

Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  has  announced  two 
new  diodes  for  use  in  tv  horizontal 
frequency  damper  circuits.  Types 
6AX4GT  and  12AX4GT  are  half¬ 
wave,  indirectly  heated  diodes  con¬ 
tained  in  T-9  envelopes.  They  are 
designed  to  withstand  the  extremely 
high  voltage  pulses  of  line  fre¬ 
quency  between  cathode  and  both 
heater  and  plate  elements,  normally 
encountered  in  direct  drive  circuits. 
The  tubes  are  identical  except  for 
heater  characteristics.  The  6AX- 


PiliTAL  MfO.  CO*  48^  Dept.  E  K)  East  4(Hh  Sf 

new  YORK  16,  N.  Y. ' 
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4GT  requires  6.3  v  at  1.2  amperes.  | 
The  heater  of  the  12AX4GT  re-  i 
quires  12.6  v  at  600  ma.  ' 


Tiny  Electrolytics 

Micamold  Radio  Corp.,  1087  Flush-  | 
ing  Ave.,  Brooklyn  37,  N.  Y.,  is  now  , 
producing  the  Microlytic  capacitors 
in  a  range  of  sizes  and  ratings. 
The  smallest  unit  is  only  0.175  out¬ 
side  diameter  and  in.  long.  These  i 
tiny  electrolytic  capacitors  w’ere  in¬ 
tended  to  serve  in  the  circuits  of 
such  units  as  very  small  amplifiers, 
hearing  aids  and  transistor  devices. 
Maximum  temperature  rating  is  65 
C.  Complete  ratings  and  mechanical 
variations  can  be  supplied  to  the 
customer’s  specification. 


Power  Supplies 

Jersey  City  Technical  Labora-  i 
TORY,  880  Bergen  Ave.,  Jersey  City  ; 

6,  N.  J.,  has  added  to  its  line  two 
Mini-Pack  power  supplies.  The 
Mini-Pack  is  a  small  selenium  recti¬ 
fier  source  of  instant  power.  Model 
R  gives  108  v  regulated  low-ripple 
d-c  with  an  OB2  voltage-regulator 
tube.  It  will  maintain  constant 
voltage  output  with  load  variations  ; 
up  to  15  ma,  or  lightly  loaded  with 
input  variations  from  100  to  130  v  ] 
a-c.  Model  P  is  a  voltage  doubler,  | 
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Ideal  for  high  precision  cutting,  surface 
film  removal,etching  and  light  debarring 


This  remarkably  versatile  machine  can  be 
used  for  a  wide  variety  of  high  precision 
operations  from  cutting  hard,  brittle  mate¬ 
rials  to  producing  fine  matte  surface  finishes. 

Using  a  high  speed  jet  of  gas-propelled 
abrasive  particles,  it  can  produce  cuts  as  fine 
as  .018”  diameter.  Its  basic  advantages  are 
that  it  cuts  cool  and  without  shock  or  vibra¬ 
tion  —  its  accuracy  is  unaffeaed  by  surface 
irregularities  of  the  work— and  it  can  be  ac¬ 
curately  regulated  for  depth  and  type  of  cut. 

Many  manufacturers  are  now  using  the 
Unit  to  remove  surface  coatings  on  depos¬ 
ited  carbon  resistors  and  on  printed  circuits 
—  for  light  deburring  on  inside  surfaces  of 
tubular  parts  —  drilling  fine  holes  through 
glass  —  cutting  germanium. 

We  will  be  glad  to  make  tests  to  deter¬ 
mine  the  suitability  of  the  "Airbrasive”  Unit 
to  your  production  requirements.  Send  us 
a  sample  of  the  part  or  material  as  well  as 
details  of  the  job  you  have  in  mind.  There’s 
no  obligation. 


Mf-vp  Ofi  •  for  cwff/fit 

spiroi  bofK^s  on  o  dopoiiTo^  corbon  roiitfor. 


CvHmf  a  pipcp  of  hord,  hrittlo  mofol 
monyolty  by  mooni  o^  tho  **Airbro$i¥0** 

prOCOif. 


WRITE  FOR  BULUTIN  5212 

It  hat  full  facts  and  data  ott  tha  Airbrativa  Unit.  It 
tails  you  how  tha  "Airbrativa"  Ustit  svorht  attd  providat 
istforstsatiott  ott  whara,  whatt  attd  how  it  cast  ba  mad. 


PgPlTJtfc  mr%0o  WP.  Dept.  EB  10  l«st40Hi  St. 

NEW  YORK  16,  N.  Y. 

Western  District  Office  •  Times  Building,  Long  Beach,  California 
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new  Products! 
new  Ideosi 


Compact .  • .  Dust-Proof 
TIME  DELAY  RELAYS 

solenoid  actuated— pneumatically  timed 

IntroducM  time  delays  into  a-c  or  d-c  circuits.  Easily 
adjusted  to  provide  delays  ranging  from  0.1  second  to 
five  or  more  minutes. 

The  AGASTAT  is  small,  light,  and  operates  in  any 
position.  Diut-proof  timing  chamber  assures  long  oper¬ 
ating  life  with  a  minimum  of  maintenance. 

Writ*  lor  Bullotin. 

Dept.  AI-44, 

Division  of  Elastic  Stop  Nut  Corporation  of  America 
1027  Newark  Avenue,  Elizabeth  3,  New  Jersey 


34  KW  17.000  V.D.C. 

AIR  . 


PRODUaS  ARE  BEHER* 

YES  .  .  .  WE  BUILD  BETTER  EQUIPMENT 
BASED  ON  MANY  YEARS  OF  EXPERIENCE 

*While  this  word  has  been  overworked  in  many  instances, 
we  will  be  pleased  to  demonstrate  the  extras  built  into  our 
transformers  to  make  them  better. 

A  A 

4"  NEW  UNITIZED  RECTIFIERS 

For  high  voltage  D.C.  sources  .  .  .  lower  ini¬ 
tial  cost . . .  minimum  upkeep  . . .  convenient 
—  ready  to  connect  to  A.C.  line  and  D.C. 
load  .  .  ,  compact  —  requires  minimum  floor 
space. 


AIR  ...  OIL  .. .  ASKAREL  Atkartl 

Trentformvri  .  tilonwnt  Traniformvrt  .  FiH#r  Raoctors  .  Modulation  t  , 

Troniformort  .  Distribution  Tronsformots  .  Pulto  Tranitormors  .  Tasting 
Tronsformars  .  Procipitation  Tronsformart  .  Oanarol  Purposa  Tronsform-  °  ** 

•r.  .  Hl-Vchofla  Tronsloawrs.  STANDARDS 

WRITE  FOR  DETAILED  INFORMATION  ofaieenema 


MOUS  WITH^  EXPERIENCE 

MA6NATRAN  INCORPORATID 

TRANSFORMERS  AND  ElRCTRICAl  EQUIPMENT 
wsirfa  ssstiCK.  js.,  rainnnr 
34*  SCHUVIER  AVI.,  KEARNT,  NEW  JERSEY 


Want  Mara  laforMStiaa?  Usa  past  cord  an  lait  | 


HANHOVER 

GERMAN 
INDUSTRIES  FAIR 

AMIL  RA-MAY  S 

Plan  now  to  visit  Watt  Garmony's  Hannovar 
Fair  I  Saa  ovar  4,000  axhibits  that  includa 
Motariols  A  CqyipnMnt  for  thasa  ioduHrimt: 

*  Mining,  Milling,  Matalworking  Mochinary 
—  Motors  &  Enginat 

*  Elactrical  Manufacturing  &  Construction 

*  Tools 

a  Chamicol  &  Othar  Procassing 

*  Elactronics 

*  Taxtila  Mochinary 

*  Automotiva 

*  Offka  Supplias . . .  and  products 
for  ovary  industry  I 

Gat  full  FREE  facts.  Call  or  wrHot 

GERMAN -AMERICAN  TRADE  PROMOTION 

350  Fifth  Avanua,  Now  York  1,  N.Y. 
Wisconsin  7-0727 


MOLYBDENUM 

TUNGSTEN 

TANTALUM 

FORMED  PIECES 

• 

Ymmr  Smmcimt 
MmtmUkmUed 
tm  Thim  Stxea  dk 
Cimxm  Tmiermmema 


YOttR  INqumiES  WMJ. 
RECEIVE  PROMPT  AnERTION 


H.  CROSS  CO. 

15  BEEKMAN  ST.,  N,  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlandt  7-0470 
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10  w  power  source  of  low-ripple  d-c. 
The  no-load  voltage  output  is  330  v. 
At  50  ma,  the  maximum  constant- 
duty  current,  the  output  is  200  v. 
For  intermittent  use,  the  current 
may  go  as  high  as  65  ma. 


A\€Stin0h()usc  makes  SURE., 
with  BOWSER  test  equipment 


Amplifier  Bridge 

Robinson  Aviation,  Inc.,  Teter- 
boro,  N.  J.  In  the  new  Simmonds 
amplifier  bridge  for  the  Pacitron 
fuel  gage  system,  new  standards  of 
lightness  and  compactness  have 
been  achieved  by  a  unique  system  of 
Met-L-Flex  (all-metal)  internal  vi¬ 
bration  and  shock  mounts.  Need 
for  external  mounting  is  eliminated 
and  the  sensitive  tubes  are  fully 
isolated  from  vibration  and  shock. 
The  entire  unit  is  so  small  it  fits 
in  the  palm  of  one’s  hand  and 
weighs  only  1  lb  3  oz.  An  effective 
center  of  gravity  type  of  mounting 
permits  the  unit  to  be  mounted  also 
in  the  inverted  position. 


Electronic  equipment  manufactured  by  the  Electronics  Division 
of  Westinghouse  Electric  in  Baltimore  must  meet  rigid  perform¬ 
ance  specifications.  To  evaluate  this  equipment  under  contralled  atmos¬ 
pheric  conditions,  Westinghouse  uses  a  Bowser  Walk-h  Room  which  will 
simulate  temperatures  from  -85®  F.  to  -I- 1 76®  F.,  and  relative  humidity 
from  20%  to  95%.  In  addition,  pressures  found  at  altitudes  up  to 
80,000  feet  can  be  created.  The  entire  test  facility  is  operated  and 
controlled  from  a  remote  control  station. 

The  complete  room  was  designed,  built  and  installed  by  Bowser. 

This  unit  is  on  example  of  what  Bowser  can  do  to  help  anyone  whose 
products  require  testing,  processing,  or  stabilized  storage.  Environmental 

simulation  units,  as  well  as  other 
7.  Bowser  equipment,  can  be 
'  oCPOR^  1^  engineered  to  meet  individual 

gOOR***  *  demood  ^  requirements  with  unlimited 

eettheincreostoo  ^  specifications  for  size,  temper- 

for  Bowser  test  5,000  ature  and  humidity  ranges  and 

new  *?^^,pace  hos  »»»'  peak  altitude. 

odded  to  our  Why  not  take  advantage  of 

^***cind  to  corry  we  IK-  Bowser's  long  continuous  experi- 

*of  iodepend^t  ^®^^jneering  ortce,  the  first  and  best  in  the 

knve  double  our  field.  Our  trained  engineers  are 

off-  _  j  available  for  consultation  at  your 

plant  without  obligation. 


SOWSER  TECHNICAl  REFRIGERATION,  TurryvHu,  Com.  > 

SmW  iafonMfloe  oM  toW  oeuieowat  (fcocRorf:  g 

0  Hiek  Tompomturo  Q  Funeut  Rotidanco  J 
Q  low  Tamporoturo  O  Rei"  ond  Sgnthlno  g 

□  Tamporoturo  Shock  □  Sand  and  Owtt 

Q  Humidity  Q  Immortion 

□  Ahitudo  □  Eaplotion  Rroof 

O  Wolk-ln  Room#  Q  Vtipot  Tighl 

Q  Spociol  Enginoorine 


BOWSER 


TECHNICAL  REFRIGERATION 

DIVISION  BOWSfR  INC 
TERRYVILLE  •  CONN 


CORPORATION 

NORWOOD,  MASSACHUSETTS 
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ing  of  the  No.  1000-9  rings  to  fit 
shaft  diameters  of  0.094  in.  marks 
the  smallest  size  rings  yet  to  be 
stacked  in  a  wide  range  of  sizes  that 
includes  open-type  retaining  rings 
measuring  as  much  as  li  in.  and 
applicable  to  a  1-in.  diameter  shaft. 
With  the  company’s  modern  dis¬ 
pensing  method  the  rings  are 
shipped  stacked  on  metal  rods  that 
become  part  of  an  assembly  that  in¬ 
cludes  a  specially  designed  cast-iron 
base  and  an  application  tool.  The 
retaining  rings  are  made  from 
carbon  spring  steel  and  provide 
shoulders  on  grooved  circular 
shafts.  They  replace  many  fasten¬ 
ing  devices  that  require  costly 
machining  and  assembling.  Radi¬ 
ally  applied,  the  rings  are  quickly 
and  easily  snapped  into  position.  A 
brochure  illustrating  the  ring 
stacks  with  the  one-at-a-time  dis¬ 
pensing  and  application  feature  is 
available. 


•  Any  pulse  width  from  0.1  to  40  microseconds 

O  Any  impedance  from  5  to  500  ohms 

ft  Any  voltage  rating  from  1000  to  25000  volts* 


Tobe  pulse  forming  networks  have  an  excellent  record  of  per¬ 
formance,  both  in  radar  sets  and  in  seasoning  equipment  for  magne¬ 
trons  and  hydrogen  thyratrons.  Our  design  experience  and  production 
facilities  assure  deliveries  to  your  schedule  requirements.  Widely  used 
networks  are  tabulated  below.  Many  others  are  available  —  write  for 
data  sheet.  _ _ 


Scintillation  Count 
Rate  Meter 

Nuclear  Research  and  Develop¬ 
ment,  Inc.,  6425  Etzel  Ave.,  St. 
Louis  14,  Mo.,  has  developed  the 
CRM-500  scintillation  count  rate 
meter  that  may  also  be  used  for 
Geiger  and  proportional  counting. 
It  incorporates  three  basic  fea¬ 
tures:  (1)  A  fast  pulse  amplifier 
with  a  rise  time  of  0.25  {xsec  and  a 
variable  amplification  up  to  1,500. 
(2)  A  true  electronic  discriminator 
that  accepts  pulses  from  —100  to 
-1-50  V.  (3)  A  well-regulated  h-v 
supply  that  is  variable  from  500  to 
1,800  V  and  is  regulated  to  0.005 
percent  per  1-v  change  in  line  volt¬ 
age  between  95  and  100  v.  The 
count-rate  circuit  is  normally  sup¬ 
plied  with  counting  rate  multiples 
of  1,000,  5,000,  10,000,  20,000  and 
60,000  counts  per  minute,  but  can 


•Over  25KV,  pulse- 
type  capacitors 
with  external  coils 
are  usually  rec¬ 
ommended  ;  write 
for  data  sheet. 


CCPN-4 
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NEW  PRODUCTS  (continued) 

also  be  supplied  with  scales  up  to 
500,000  counts  per  minute.  A  switch 
on  the  front  panel  allows  the  selec¬ 
tion  of  percent  error  over  the  range 
of  1,  2,  5,  10  and  20  percent. 


Rectangular  CRT 

Waterman  Products  Co.,  Inc., 
Philadelphia  25,  Pa.  Model  3XP 
Rayonic  rectangular  cathode-ray 
tube  provides  unusually  brilliant 
and  sharply  defined  trace  and  high 
deflection  sensitivity  at  medium 
anode  potentials.  The  tube  provides 
a  light  output  four  times  greater 
and  a  vertical  .sensitivity  twice  as 
great  as  comparable  crt’s  operating 
at  similar  anode  potentials.  All  this 
has  been  accomplished  without 
sacrificing  low  interelectrode  capaci¬ 
tances.  These  characteristics  make 
it  ideal  for  h-f  video  work  as  well 
as  low  repetitive  operation.  Because 
of  its  unique  shape  and  size,  the 
3XP  lends  itself  readily  to  multi¬ 
tube  oscillo.scopy.  The  tube  is  avail¬ 
able  in  PI.  P2,  P7  and  Pll  phos¬ 
phors. 


Microwave  Receivers 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.,  announces  a  series  of  four 
wideband  microwave  receivers 
covering  the  frequency  range  from 
1,000  to  10,750  me.  These  receivers 
include  such  desirable  features  as 
linear  db  indication,  single  dial 
tuning,  low  noise  figure,  a-m  and 
f-m  reception  and  afc.  The  video 
bandwidth  is  such  that  a  l-^isec 
undistorted  pulse  of  10  v  will  ap¬ 
pear  across  an  output  impedance  of 
100  ohms.  Model  RL  covers  the 
frequency  range  from  1,000  to  2,100 


Broad-band  General-purpose 


INTERFERENCE 

FILTERS 


mt  FILTERETTE  No.  1338 


The  #1338  series  of  broad-band  radio-interference  filters  simplifies 
design  and  production  by  giving  you  one  standard  size  and  shape  for 
filters  that  meet  a  variety  of  service  and  installation  requirements. 
Electrical  ratings,  attenuation  characteristics,  and  terminal  arrange¬ 
ments  suit  your  needs.  The  chart  below  lists  typical  filters  in  this  series; 
write  us  for  specific  recommendations. 


CAT.  NO. 

VOLTS  DC 

AMPIRIS 

FREOUENCY 

(Me) 

jjlQgQjQQI 

TERMINALS 

133S 

30 

1.5 

0.15-400 

63  db. 

Sc  raw 

1338-1 

50 

3.0 

0.15-400 

65  db. 

Sc  raw 

1338-2 

400 

2.0 

0.15-400 

45  db. 

Scraw 

1338-3 

50 

2.0 

0.15-400 

63  db. 

Soldar  lug 

1338-4 

50 

1.3 

0.15-400 

65  db. 

Soldar  lug 

1338-S 

50 

2.0 

0.13-400 

70  db. 

Soldar  lug 

1338-5A 

50 

2.0 

0.15-400 

72  db. 

Soldar  lug 

1338-6 

30 

2.0 

0.15-400 

65  db. 

Shid.  laod 

1338-7 

50 

1.0 

0.15-400 

65  db. 

Soldar  lug 

TOBE  DEUTSCHMANN 

CORPORATION 
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NO  SHORT 
CIRCUITS 


mnm 


JON' 


TWO  ADJUSTABLE 
MINIATURE 
THERMOSTATS 

from  the  extensive  line  of 


EthoLoj 

CABLE 

CLIPS 


METERING  PUMP 

Pots  Transhrmors 

lor  FASTER 


Ftdcrol  T*l«phon«  and  Eadio  Cor* 
perallon  roport*  incr«a$od  produc¬ 
tion  and  roducod  lots  of  compound 
in  potting  traniformort  by  using 
tho  Eobinion  Motoring  Pump.  You, 
too,  may  bonofit  by  invostigoting 
this  now  production  tool. 
Spodflcation*:  Adopts  to  any  pro¬ 
duction  tockniquo.  Not  o  grovity 
disponsor  —  Forcibly  ojocts 
woKos  and  comonts.  Thormostoti- 
coNy  controiod  hoot  —  Vorioblo 
with  o  moximum  rosorvoir  tomporoturo  of 
450*F.  Motor  drivon,  clutch  octuotod  — 
2/3  socond  por  ojoction.  Vorioblo  dis- 
chorgo  —  Ejoction  chongod  in  2  soconds, 
without  tools.  Roducod  unit  costs  —  No 
skillod  oporotor  roquirod.  Sovos  motoriol 
—  roducos  rojocts.  Writo  for  Rullotia  No.  2A. 


For  a  Heavenly  Soldering  Job, 
Insist  on 


NEED  WE 
SAY  MORE? 


Write  for 
Catalog  E-1 


Ungar  (ucinc  this.  m.. 

1*  O  il«>X  3t«,  VKNICK,  CALIF 


SINCE  1931 


THE  ULANET 
ORGANIZATION 
SPECIALIZES  IN 
THE  DESIGN  AND 
MANUFACTURE  OF 


BySB**^**  Whether  you  need 

miniature  or  standard  built-in  units  . . .  call  us  for  the 
Thermostat  that  will  exactly  meet  your  requirement. 
tfORGE  ULANET  COMPANY,  417  Martitt  St.  Nminrfc  S,  N.  J. 


FOR  ALL  TYPES  OF 


for  Extra  Strength 
"D”  WASHERS 
TO  FIT  OUR 
CABLE  CLIPS 


SINCE  1931  PRECISION 
tNOINttniD  THtMMOSTATS 
POR  INDUSnY...ky  UUUWT 


It  will  pay  you  to 
compare  our  units 
—  contact  us  and 
you’ll  save  time  & 
money  by  using 
engineered  Ulanet 
Controls. 


Write  for  Sample  and 
full  Mormatirn 


5267  N.  AVONDAU  AVE.  •  CHKAOO  30.  lU. 

Wall  Const  (•praMnlotirai 

5777  W«»>  Pko  SM.  •  tor  Aaaalar  If,  Colil. 


iJT 

i3E 
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^  INSTRUMENT 
^  COMPANY,  INC 


NEW  PRODUCTS 


(contimtcd) 


me;  model  RS,  2,000  to  4,500  me; 
model  RM,  4,400  to  8,400  me;  and 
model  RX,  7,000  to  10,750  me. 


FREQUENCY-. 
TIME  COUNTERS 


Potentiometer  Element 

Markite  Corp.,  155  Waverly  Plaee, 
New  York  14,  N,  Y.,  has  available 
the  type  2028  potentiometer  ele¬ 
ment.  This  is  a  reetilinear  model 
of  20,000  ohms  resistance  having 
an  active  length  of  10  in.  and  a 
linearity  of  ±  1  percent.  These 
elements  are  of  particular  interest 
in  applications  where  the  ad¬ 
vantages  of  extreme  wear  resist¬ 
ance  and  substantially  infinite  reso¬ 
lution  are  important.  They  feature 
outstanding  operational  reliability 
when  used  in  conjunction  with  the 
input-output  tables  of  analog  com¬ 
puters  such  as  the  lO-lOlA  input- 
output  table  of  the  REAC  computer. 


COMPAa  DESIGN 
CIRCUITS 
FEATURES 
LOWER  PRICES 


Every  known  need  in  frequency 
and  pulse  measurement  is  now 
satisfied  by  four  completely  new 
designs  of  Potter  frequency-time 
counting  equipment. 

The  simplified  Potter  100  KC 
Frequency  Time  Counters,  Models 
820  and  830,  are  suitable  for 
rapid  and  precise  production  line 
applications.  The  versatile  Potter 
100  KC  and  1  MC  Frequency- 
Time  Counters,  Models  840  and 
850,  include  all  gating,  switching, 
timing  and  counting  circuitry  re¬ 
quired  for  any  conceivable  count¬ 
ing-type  measurement. 

All  models  feature  the  conven¬ 
ience  of  smaller  size,  lighter 
weight,  and  functional  panel  lay¬ 
out.  And,  optional  readout  in¬ 
dication — either  the  dependable 
Potter  12-4-8  decimal  readout  or 
the  conventional  0-9  lamp  panels 
— is  available. 


FREQUENCY 

MEASUREMENTS 


PERIOD 

MEASUREMENTS 


TIME  INTERVAL 
MEASUREMENTS 


FREQUENCY  RATIO 
MEASUREMENTS 


SECONDARY 

FREQUENCY 

STANDARD 


TOTALIZING 

COUNTER 


Variable  Speed  Drive 

The  Arrow-Hart  &  Hegeman 
Electric  Co.,  103  Hawthorn  St., 
Hartford  6,  Conn.,  has  a  new  de¬ 
velopment  in  motor-control  equip¬ 
ment,  the  electronic  variable  speed 
drive  for  fractional  h-p  motors. 
With  the  optional  Dual  Range 
feature,  speeds  from  100  to  3,500 
rpm  are  available.  The  series  motor 
used  can  be  started,  stopped  or 
dynamically  braked  and  can  be 
rapidly  accelerated  to  preset 
speeds.  The  series  motor  makes  use 


about  Fraquaney- 
Tima  Countart— 
both  laboratory 
and  induttrial 
opplieationt. 


DIREa  RPM 
TACHOMETER 


For  further  data  or 
•nginoarina  auiitanca 
write  Dept.  4-C. 


IIS  CUTTSR 

mm  NiciCji 
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of  both  the  a-c  and  d-c  output  from 
a  single  thyratron  tube.  Inherent 
I  compensation  is  10  percent  of  line 
I  voltage  and  5  percent  of  speed,  but 
I  full  voltage  compensation  is  also 
available  as  an  extra  feature. 


HIADOUARTERS  FOR 


A.C.and  D.C.  TIMING  MOTORS  •  TIMING  DEVICES 


TIME  DELAY  RELAYS  •  SPECIAL  TIMING  DEVICES 


TIMING  ENGINEERING  SERVICES 


HAYDON*  specializes  in  a  varied  line  of  standard  timing 
components  and  custom  engineered  devices  for  volume 
application. 

Our  research  and  engineering  staffs  ore  constantly  seek¬ 
ing  to  develop  new  and  better  ways  to  harness  time  for 
industrial,  commercial  ond  military  applications. 

In  the  field,  HAYDON  maintains  a  staff  of  engineers 
whose  training,  backed  up  by  years  of  experience, 
enables  them  ta  help  manufacturers  insure,  insofar  as 
timing  components  can,  the  satisfactory  performance  of 
their  products.  The  entire  staff  and  rapidly  expanding 
plant  facilities  af  HAYDON  are  devoted  solely  to  the 
production  of  timing  motors,  timing  devices  and  clock 
movements. 

AT  YOUR  SERVICE 

The  knowledge  and  skill  of  our  field  engineers  and  our 
research  and  engineering  facilities  are  available  to  help  you 
solve  timing  problems.  Write  us  in  detail  or  ask  that  we  send 
a  field  engineer  to  talk  things  over. 

*TRAOIMAnK  nzo.  U.K.  OAT.  OOF. 

HAYDON  Mfg.  Co.,  Inc. 

Subsidiary  of  GENERAL  TIME  CORP. 

2428  ELM  STREET 
TORRINGTON,  CONNECTICUT 


Laboratory  Monitor 

Berkeley  Scientific  Division  of 
Beckman  Instruments,  Inc.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  1800  laboratory  monitor  is  a 
general-purpose  count  rate  meter 
with  provision  for  a  visual 
and/or  aural  indication.  A  front 
panel  control  permits  selection  of 
five  different  meter  ranges:  300, 
1,000,  3,000,  10,000  and  30,000 
counts  per  minute.  Aural  volume 
control  is  also  provided.  The  in¬ 
strument  may  be  obtained  with  a 
G-M  tube  and  probe.  Accuracy  is 
approximately  ±5  percent.  Di¬ 
mensions  are  approximately  6}  in. 
X  6i  in,  X  lOi  in.  Net  weight  is 
approximately  8  lb. 
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HAYDON 


Constant-Frequency  Control 


General  Electric  Co.,  Schenectady 
6,  N.  Y.,  has  announced  a  new  con- 


* 


NEW  PRODUCTS  (contimicd) 

stant-frequency  control  designed  to 
hold  alternator  frequency  within 
0.001  percent  on  motor-generator 
sets  supplying  up  to  10  kw  of  power. 
It  is  available  in  50,  60  and  400 
cps  standard  in  single  or  three 
phase,  and  nonstandard  frequencies 
are  available  on  special  order. 
Specific  applications  include  the 
prevention  of  undesired  hysteresis 
and  eddy  current  effects  in  testing 
due  to  frequency  variation;  a 
standby  source  of  emergency  power 
for  automatic  and  synchronous 
equipment ;  and  as  a  plant  frequency 
standard  where  one  60/400  cycle 
source  supplies  power  to  many  parts 
of  a  plant  and  eliminates  the  need 
for  a  number  of  smaller  sources. 
The  electronic  control  consists 
basically  of  a  tuning  fork  and  a 
pha.se  comparator  enclosed  in  a  case 
approximately  6  x  21  x  33  in. 


Tiny  Pressure  Transducer 

Consolidated  Engineering  Corp., 
300  N.  Sierra  Madre  Villa,  Pasa¬ 
dena  8,  Calif.  Pressure  measure¬ 
ments  ranging  from  theoretical 
investigations  of  aircraft  turbu¬ 
lence-distribution  patterns  to  prac¬ 
tical  surveys  of  hydraulic-system 
and  pipeline  pulsations  are  simpli¬ 
fied  by  a  miniature  pressure 
transducer  recently  announced.  The 
type  4-310  Star  pickup  measures 
only  i  in.  in  diameter  and  less  than 
I  in.  in  length,  and  weighs  only 
20  oz.  Its  fiush  diaphragm  is  de¬ 
signed  for  insertion  directly  into 
a  process  vessel  or  stream  of  either 
liquid  or  gas  for  test  and  monitor¬ 
ing  purpo.ses.  The  unit  may  be  used 
with  recorders  for  permanent  test 
records  or  with  visual  indicators 
and  meters  for  on-the-spot  measure¬ 
ments.  For  detailed  specifications, 
electrical  characteristics  and  pres- 


TIME 


TO  SEND  IN  THIS 


COUPON  K>R 


HA YDON  *  Manufacturing  Co.,  Inc. 

SURSIOIARY  OF  GENERAL  TIME  CORP. 

2428  ELM  STREET,  TORRINGTON,  CONNECTICUT 

PlaoM  land  your  lotast  anginaaring  data  on  TIMING  DEVICES  to: 


INTERVAL  TIMERS 


RESCT  TIMER. 


REPEAT  CYCLE  TIMERS 


ELAPSED 

TIME 

INDICATORS 


Timers  and  timing  components  are  the  only  products  manufactured, 
by  HAYDON*.  Our  whole  effort,  concentrated  on  time  and  timing, 
makes  it  possible  for  users  of  timing  devices  to  obtain  standard 
devices  that  have  many  advantages. 

The  basic  element  in  all  HAYDON  timers  is  the  rugged,  industrial-typ« 
HAYDON  motor.  It  offers  slow  motor  speed  so  that  various  shaft  out¬ 
put  speeds  may  be  obtained  with  a  minimum  of  gearing  and  fast 
moving  wheels  —  this  makes  for  quiet  operation.  The  motor  is  unusu¬ 
ally  compact  and  takes  up  very  little  space,  it  is  totally  enclosed  and 
aperates  in  any  position.  These  and  many  other  equally  fine  features 
make  HAYDON  timers  ideal  for  many  applications.  Send  in  that 
coupon  today. 

'TRADEMARK  REO.  U.S.  PAT.  OPP. 


HAYDON  I  HAYDON Mfg. Ce., he 

AT  TORRINGTON  |  Subsidiary  of  GENERAL  TIME  CORP 


TORRINOTON,  CONNECTICUT 
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sure  ranges  available  see  bulletin 
CEC  No.  1534. 


1o|fef  itie  most  from  recowlln^. . 

POWER  WITH  GENERAL  INDUSTRIES’ 

Smooth  Power  phonomotors 


Assure  the  purchasers  of  your  record  players, 
portables,  and  combinations  that  they  will  get 
all  that  the  recording  artists  put  into  the  record¬ 
ings  .  .  .  faithful  tones  and  shadings,  free  from 
wow,  rumble,  and  waver  .  .  .  make  General  In¬ 
dustries*  Smooth  Power  Phonomotors  standard 
equipment  for  your  line. 

Write  for  bulletin  describing  the  full  line  of 
Smooth  Power  Phonomotors,  with  specifications 
and  design  data. 


0 


THE  GENERAL  INDUSTRIES  CO. 

DIMtTMINT  MA  •  ILYRIA,  OHIO 


Rack  Mounting  Adapter 

Allen  B.  DuMont  Laboratories, 
Inc.,  1500  Main  Ave.,  Clifton,  N.  J. 
Type  2598  rack  mounting  adapter 
was  designed  for  use  with  types 
303,  303-A,  303-AH  and  322  c-r  os¬ 
cillographs.  The  adapter  was  in¬ 
tended  to  provide  a  rigid  mount  for 
the  instrument  and  to  present  a 
neat,  yet  completely  accessible  unit 
in  standard  19-in.  relay  racks,  It 
bolts  to  the  rack  frame  and  provides 
a  sufficiently  large  front  opening  to 
permit  all  but  the  front  panel  of 
the  c-r  oscillograph  to  pass  through. 
The  adapter  is  shipped  disassem¬ 
bled  with  simple  instructions  on  its 
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Soldering  Unit 

Sunrise  Products  Co.,  P.  0.  Box 
173,  Hawthorne,  N.  J.  Model  L-72 
Glo-Point  soldering  unit  features  a 
metal  ground  plate  on  which  jigs 
'  could  be  mounted  in  addition  to 
!  the  adjustable  heat  control  that  al- 
,  lows  the  electrodes  to  heat  up  in- 
j  stantly  to  1,250  F.  The  unit  is 
I  desirable  for  soldering  capacitors, 
i  capacitor  cans,  lugs,  terminal  boards 
and  electronic  parts.  A  descriptive 
pamphlet  is  available  on  request. 


MERICAN 


ELECTRIC  MOTORS 


NEW  PRODUCTS 
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assembly  and  the  insertion  of  the 
instrument 


MOOH  301 
HyttarMli  Typ* 
SynchrMcvt  Oriv*  Motor 


Special-Purpose  Screwdriver 

XcELiTE,  Inc.,  Orchard  Park,  N.  Y., 
has  introduced  to  the  electronic  in¬ 
dustry  a  special-purpose  screw¬ 
driver  for  adjusting  focalizer  coils. 
It  has  a  10-in.  shank  to  reach  into 
the  tv  chassis,  and  its  i-in.  blade 
is  flared  at  the  tip  and  tapered  to  fit 
snugly  in  the  focus  adjustment 
screw.  Advantages  of  this  tool  are 
that  it  is  nonmagnetic,  fatigue-re¬ 
sistant  and  does  not  need  frequent 
regrinding,  as  do  fibre  or  plastic 
blades. 


American  Electric’s  answer  is  the 
ultimate  utilization,  of  all  available 
magnetic  materials  to  convert  electric 
input  to  maximum  power  output! 

This  is  possible  not  only  by  proper 
choice  of  material  and  precision  crafts¬ 
manship,  but  by  individually  design¬ 
ing  the  laminations  for  the  conditions 
of  operation  and  the  specific  fob  to  be 
done!  As  a  result,  American  Elec¬ 
tric  has  now  developed  tooling  for 
almost  any  conceivable  miniature  re¬ 
quirement  in  both  production  and 
prototype  models. 

American  Electric  Miniatures 
are  noted  for  their  high  power-to- 
weight  ratio;  furnish  compact  means 
for  driving  airborne  and  ground  equip¬ 
ment,  such  as  cams,  clutches,  timing 
devices,  antennas,  actuators,  optical 
equipment,  fans,  blowers,  recording 
devices,  etc. 

Quiet,  light  in  weight,  extremely 
rugged  and  reliable.  Specify  Ameri¬ 
can  Electric!  Recommendations 
gladly  given.  Write,  wire  or  phone 
requirement  details. 


MODEL  300 
R•lM<•onc•  Type 
SynchrMiOHi  Drive  Meter 


MODEL  1M 
Rrepeller  fen 


TWO  MINIATURE  DRIVE  MOTOR  TYRES 

Avoiloble  lot  60.  400  er  2000  c.p.i.  eperotiee, 
end  variable  (reqweflciet  Irem  320  to  1200  c.p.t. 
linele  er  pelypbete. 

Indwctlen  Metore— Ovtpul  lerque  ronpei  le.  et. 
to  120  i«.  ot. 

SyedireiieMe  Motore— 0«lp«t  torqwe  ronpei  .01  i«. 
oi.  to  10  le.  et.  in  both  Hyttoretii  and  Releetante 
type*. 


MODEL  310 

SInele  Endod 
Metor-llawer 


Miniature  Relay 

Automatic  Electric  Sales  Core., 
1033  West  Van  Buren  St.,  Chicago 
7,  Ill.  Bantam-sized  class  S  relays 
are  now  available  in  a  new  small 
hermetically-sealed  enclosure.  The 
entire  unit  measures  2^  x  X  li 
in.  and  weighs  only  li  oz.  Mount¬ 
ing  studs  may  be  arranged  on  base 
or  narrow  side  of  housing.  This 
minature  relay  was  designed  for 
minimum  inductance  and  maximum 
make-and-break  speeds.  It  is 
tamper-proof  and  atmosphere-pro¬ 
tected  and  meets  or  betters  all  pro¬ 
visions  of  MIL-R6106.  It  is  recom¬ 
mended  for  applications  wherever 


TWO  MINIATURE  COOLINO  TYRES 
Cqfiiriluf  ol  Mowqre 
RreptlUr  Font 


Manufocturort  alM  of 
HIGH  FREQUENCY 
POWER  SUFFIIES 
I  nductar  •  Altarnatar 
lypa,  500  Wottr  to 
75  KVA  o«tp»t.  Port- 
obla,  Saial.Parlabla 
and  Stottonory  Typot. 
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A  NEW  RACK-MOUNTING 


5  'BASIC  SCOPE 


A  n«w  S"  rock  mountad  bosic  otcilloscop* 
of  high  quality  parti  and  daiign. 

•  Puih-Pwll  Input  wttli  blanking  past. 

•  Pattod  pnwnr  traniformor. 

•  2,104  volt  onod*  supply  for  ikart, 
madlum  and  long  pnrsIstanM  Kmans. 

•  Astlgmotlini  contml  on  pontL 

•  '4  *  ludta  aafoty  gloM  and  grating. 

•  Flongod  boiol  fw  Kopa  comoras. 

•  Mu  motai  C  I.  tuba  iblold. 

•  Standard  rack  panil  In  black 

or  groy  ongrovtd  cracklo. 

All  high  quality  parti  and  workmanihip  aro 
uiod  in  this  oxcallont  indicating  unit.  Bol- 
ancod  input  signal  cannactioni  aro  at  roar 
of  C.  k.  tuba  with  low  capacity  loads,  Fur- 
niihad  with  5UP1,  SUP7  or  5UP11  os  ra- 
quastad.  Availoblo  for  immadiata  dalivary. 

Manufaeturtd  by 

TINKER  &  RASOR 

P.O.  Oak  211  Son  Cobrlal,  California 


want  more  infarmatiaar  Use  past  cord  on  last  page 
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Specialists  in  SMALL  quantities 
of  custom  built  transformers 
from  milliwatts 
to  50  KVA,  single 
or  polyphase — 
designed  and 
manufactured  to 
best  meet  your 
exact  requirements. 


Miniature  and  Sub-Miniature 

SLIP  RING  ASSEMBLIES 
BRUSH  BLOCK  ASSEMBLIES 
COMMUTATORS 

and  other 

Electro-Mechanical  Components 

PRECISION  MADE 
TO  YOUR  OWN  SPECIFICATIONS 


Precision  molded  products  with  exacting  tolerances  in 
precious  and  non-precious  solid  metals  of  all  alloys.  All 
types  of  Thermo-Plastic  and  Thermo-Setting  materials. 

Slip  Ring  Attambliat  fabricatad  ar  ono-pioca  pracifian 
maldod  ta  your  spocifications  in  Nylon,  Kal-F,  Minaral  filtod 
Mollamina,  Phanolic,  and  othar  matariaU.  Rings  and  loads 
spot  waldod  or  brazad  toga'hor  for  positiva  aloctrical  circuit. 


Our  Swiss  methods  and  techniques  are  geared  to 
meet  exacting  requirements.  We  invite  your  inquiries. 


COLLECTRON  CORPORATION 

Murray  Hill  2-8473  e  216  East  45th  Street  e  New  York  17,  N.  Y. 


Ou/ 


PL4D21 


POWER 

TETRODE 


For  data,  WrUt 


PENTA  LABORATORIES  INC. 


4i6  North  Milpos  Street 
SANTA  BARBARA,  CALIFORNIA 


TRANSFORMERS 


★  TRAN'.tORMfck 

★  saturable 
reactors 

★  electronic 

DEVICES 


ELECTRAI\  Mre.  CO. 

1901  CLYBOURN  AVENUE  •  CHICAGO  14,  ILLINOIS 


125  WXTT  RWtf  OtSSIFATION, 

I 

FUU  RATINGS  TO  120  Me. 
HIGH  OVEflOAO  CAPABILITIES. 
AVAIIASLE  IMMEDIATELY. 
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extremes  of  shock,  temperature  and 
vibration  require  exceptional  per¬ 
formance. 


Illustration  shows 
Honeywell  Mercviry 
Switch  installations 
on  two  windows  (upper 
and  lower)  for 
complete  burglar 
alarm  protection. 


Magnetic  Amplifiers 

Keystone  Products  Co.,  904 
Twenty-Third  St.,  Union  City,  N.  J,, 
announces  a  series  of  five  packaged 
magnetic  amplifiers.  In  place  of 
the  conventional  output  trans¬ 
former  and  power  amplifier  tubes, 
the  Moto-Mag  KPIO— 400  utilizes  a 
phase-sensitive  vacuum  tube,  de¬ 
modulator  and  magnetic  amplifier 
output  stage  that  eliminates  the 
need  for  rectifiers  and  assures 
greater  reliability.  It  operates 
from  an  input  voltage  of  115  v,  400 
cycles  single  phase;  output  is  10  w 
reversible  phase.  The  KPlO-400 
operates  from  —55  to  -|-70  C  with 
minimum  variation.  The  unit 
measures  4  in.  high,  3J  in.  wide  and 
2i  in.  deep. 


Cloae-up  view  of  Honeywell 
Mercury  Switch  installed  in 
mounting  cover  of  ADT  alarm 
switch. 


•  Electric  protection  services  of  the  American  District  Tele¬ 
graph  Company  include  the  use  of  a  Honesrwell  Mercury 
Switch  as  part  of  the  burglar  alarm  protection  applied  to 
horizontally  pivoted  windows  of  the  fenestra  or  projected  typn:. 

When  the  window  is  closed,  the  switch  is  in  its  normal  or 
protected  position.  Opening  of  the  window  activates  the 
mercury  switch  and  causes  the  alarm  to  be  transmitted  to  the 
ADT  Central  Station. 

This  use  of  the  Hone5rwell  Mercury  Switches  by  ADT  en¬ 
gineers  is  typical  of  the  many  uses  for  these  versatile  switches 
where  tilt  motion  and  low  operating  force  are  provided.  Often 
the  proper  tilt  motion  can  be  developed  and  MICRO  field  en¬ 
gineers,  experienced  in  switch  application  problems,  are  at  your 
service  to  review  your  requirements  as  to  mounting,  actuating 
linkages,  lead  supports,  terminal  blocks  and  enclosures. 

There  are  more  than  125  designs  of  Honeywell  Mercury 
Switches  from  which  to  select  the  exact  characteristics  your 
application  may  require.  Write  for  a  catalog  or  contact  your 
nearest  MICRO  branch  office  for  complete  information  and 
engineering  assistance. 


Accelerometer 

G.  M.  Giannini  &  Co.,  Inc.,  117  E. 
Colorado  St.,  Pasadena  1,  Calif., 
announces  a  new,  long-life  acceler¬ 
ometer  designated  as  the  24132. 
Smallness  and  compactness  are 
noteworthy  features  of  this  instru¬ 
ment  that  utilizes  a  potentiometer 
resistance  and  is  hermetically  sealed 
in  an  inert  gas.  It  also  features  a 
low,  natural  frequency  and  a  large 
output  requiring  no  amplifying  unit 
in  most  cases.  The  24132  is  obtain¬ 
able  in  resistance  ranges  from  1,000 
to  20,000  ohms  and  for  any  acceler¬ 
ometer  measurement  up  to  30  g 
with  special  adaptations  possible. 
The  potentiometer  element  safely 
carries  current  up  to  10  ma.  Opti- 


makers  of  precision  switches 
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Fansteel 


Fansteel  Metallurgical  Corporation 
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mum  operation  between  —54  and 
+71  C  is  obtained.  Damping  is  0.5 
±0.075  of  critical  for  a  7.5  g  instru¬ 
ment  as  a  typical  case. 


Fansteel  Fabrication 
off  Tungsten  & 
Molybdenum  [ 
Components 


Heavy-Duty  Line  Switch 

Stackpole  Carbon  Co.,  St.  Marys, 
Pa.  Designed  primarily  for  han¬ 
dling  high  currents  at  low  voltages 
as  in  auto  radio,  tv  and  similar 
uses,  the  type  A-12  dpst  line  switch 
is  rated  12  amperes  at  12  v  d-c. 
Only  i  in.  in  diameter  and  A  in. 
deep  exclusive  of  terminals,  it  is 
designed  for  attachment  to  types 
LR  and  LP  and  other  standard 
volume  controls.  Terminals  are  hot 
tin  dipped  for  easy  soldering.  They 
are  doubly  locked  in  position  by 
means  of  both  ears  and  rivets. 
Heavy  wires  can  thus  be  attached 
to  the  terminals  without  danger 
of  loosening  them.  The  design  of 
the  switch  avoids  the  possibility  of 
.solder  and  flux  flowing  to  the  con¬ 
tact  and  impairing  performance. 


one  responsibility 

V  one  price 

V  one  standard  of  quality 


PWe  MAKE  both  Tungsten  and  Molybdenum — 
from  raw  ore  to  finished  ingot,  bar,  rod  or  sheet.  You 
can  expect  us  to  know  more  about  these  metals — about 
forming  them,  about  stamping,  bending,  deep  drawing,  ma¬ 
chining,  forging,  brazing  or  welding  them. 


You  can  expect  us  to  arrive  at  the  best  way  of  making  your 
component,  to  produce  it  at  the  least  cost — to  guarantee 
you,  when  we  do  your  fabrication,  against 
the  vagaries  of  rejects,  scrap  loss,  equipment 
and  personnel  tie-up. 

Bluntly,  you  can  expect  us  to  be  experts. 

For,  in  all  modesty,  that’s  just  what  we  are. 

And  our  experience  is  yours  for  the  asking. 


I-F  Transformer 

The  Plessey  Co.  Ltd.,  Ilford, 
Essex,  England.  The  new  E/19  i-f 
transformer  is  an  all-purpose  unit 
developed  to  meet  the  requirements 
of  modern  miniature  tubes  and  re¬ 
ceivers.  Permeability  tuned  in  the 
normal  manner,  this  transformer 
has  a  Q  factor  of  85  and  an  overall 
bandwidth  for  two  stages  of  7.7  kc 
at  6  db,  and  15.4  kc  at  20  db.  An 
improved  method  of  core  position¬ 
ing,  which  utilizes  a  new  high 
viscosity,  chemically  stable,  packing 
compound  between  core  threads  and 
bobbin,  allows  the  core  to  be  ad- 


Wrif*  for  ErM  BookM  t 
‘fANSTin  WNGSTIN  AND 
MOlVaUENUM* 


PANITIIi 

WORtO'S  UMttST 
mODUCtROE 
REMACrOfiy 
MttALS 


Tungsten  t  Moiybdenum 


Wont  mor«  InforiMtion?  Um  post  card  on  toil  pogo. 
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justed  over  a  substantiE^lly  wider 
temperature  ranjfe  than  hitherto. 


ONLY  THE  SERVOSCOPE 


Special  Purpose  Motors 

Bill  Jack  Scientific  Instrument 
Co.,  Sulana  Beach,  Calif.  This  new 
.series  of  .special  purpose  d-c  and 
a-c  motors  for  velocity  servo,  posi¬ 
tion  servo  and  actuator  applications 
is  based  upon  improved  lamination 
design.  The  motors  are  available  in 
ratings  from  1  100  to  1  hor.sepower 
with  clutch,  brakes  and  control 
tachometer. 


^  it  appiicabis  to  both  AC 
corrior  and  DC  sorvo  tyt- 
toms. 

^  has  a  built-in  low  froquon- 
cy  sin*  wav*  gonorator 
for  obtaining  froquoncy 
respons*  of  DC  sorvo  tyt- 
tems 

^  hat  a  built-in  oloctronic 
swoop  with  no  swoop  po- 
tontiomotor  to  woar  out 
and  roquiro  roplacomont. 

^  has  a  dynamic  froquoncy 
control  rango  of  200  to  1. 


MORE  and  MORE  aircraft  com¬ 
panies,  universities,  process  con¬ 
trol  manufacturers,  government 
laboratories  and  others  are  adding 
the  Servoscope  to  their  list  of  re¬ 
quired  laboratory  equipment.  If 
you  are  designing,  developing  or 
producing  servomechanisms  or 
process  controls,  the  Servoscope 
will  save  many  hours  of  design 
and  engineering  time. 


High-Speed  Capacitor 

Hammarlund  Mfg.  Co.,  Inc.,  460 
W.  34th  St.,  New  York  1,  N.  Y., 
has  announced  a  butterfly-type  vari¬ 
able  capacitor  capable  of  continuous 
operation  at  speeds  as  high  as  3,200 
rpm.  The  capacitor,  designed  for 
sweep  circuits  and  other  applica¬ 
tions  requiring  alternating  capac¬ 
itance  values,  eliminates  rotor  con¬ 
tact  springs  and  uses  commercial 
ball  bearings  in  addition  to  a  novel 
alignment  and  end-thrust  take-up 
device.  Soldered  brass  rotor  and 
stator  a.s.semblies,  nickel  or  cad¬ 
mium  plated  are  used.  Units  are 
available  with  series  effective  capac¬ 
itance  values  ranging  from  5.4  to 
17.0  (Aixf  nominal.  Air  gap  between 


Output  wav*  formt  of  S*r- 
voicop*  displayad  ogainit 
!nt«rnal  linear  tw**p  g*n- 
•rotor  fr*qu*n(y  %  cycl*. 


The  Sarvoscop*  is  availabla  in  two  standard  modols  —  1 1 0OA 
(.1  to  20  cps.),  1100B  (.IS  to  30  cps.)  Custom  modifications 
quoted  on  request. 


For  bulletin  giving  complete  specifications: 
write  Dept.  E-4. 


SERVO  CORPORATION 
OF  AMERICA 

2020  Jericho  Turnpike,  New  Hyde  Pork,  N.  Y. 
Fieldstone  7-2810 
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tNCREASBD 

INSULATION 

BETTER 

CONNECTIONS 


Available  for  envelope  types  T7,  T8,  MT8, 
T9,  T12.  ST12,  T122DI,  ST14,  S14.  STlB, 
T51/2,  T6i/2,MT-IC,  ST19,  T14.  ST128CT-9, 


PERFECTLY  COUNTER-BALANCED 


Contact  arrangements  up  to  and 
including  DP  DT  3  Amp  at  28  volts 
D.C.,  or  100  Milliamperes  at  150 
volts  D.C.  resistive  load. 


Hermetically  Sealed. 


CHASSIS  MlUINO 
1  UVOUT 


Required  coil  power  as  low  as  20 
milliwatts. 


Coil  resistance  up  to  1 5,000  ohms. 


Weight,*maximum  3.5  oz. 


DUE  TO  ITS  PERFECTLY  COUNTER  BALANCED  FEATURES  THIS  RELAY  WILL 
WITHSTAND  HIGH  ACCELERATION,  VIBRATION,  SHOCK  AND  TUMBUNG 


Mass  Production  Requirements  Invited 


Detailed  information  on  request. 


INVIMONMtNT  fttf 
tllCniCAl  lOUIAMfHT  hr 


Phaostron  Company  •  151  Pasadena  Ave. 


South  Pasadena,  Calif. 


COMMUNICATIONS 

ENGINEERS 

•  Design 

•  Project 


lUM  TUB  E 

AINESiS 


A  limited  number  of  experienced  en¬ 
gineers  required  for  responsible  posi¬ 
tions  in  engineering  departments.  Spe¬ 
cific  projects  include  commercial  car¬ 
rier  and  radio  systems  as  well  os 
military  equipment. 


These  retainers  ore  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  spedii- 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Glass  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 


These  are  permanent  positions  with 
on  expanding  company  offering  good 
working  conditions  and  liberol  pen¬ 
sion  and  insurance  plans.  Salaries  are 
commensurate  with  training  and  ex¬ 
perience. 


Ideal  location  20  miles  south  of 
San  Francisco. 


by  hand. 


LENKURT  ELECTRIC  CO.,  Inc. 
SAN  CARLOS,  CALIF. 


ifllllBSIHlMgnnMRW  MaaufacturenI  of 

BCTBiBrelBBBcSRHeRiSiB  Ele^ronic  Component* 

fMES  IPPOtITO  &  CO, INC. 

CONCORD  AVEHUE,  B|CHtX^N.Y. 


ElECnONfCS 


BEST  OF  ALL^ 
VINYLITE 
IS  ADAPTABLE 
TO  ANY 
MARKING 
^  DEVICE!  A 


mi 

II  inlormol*®'’ 
CP  this  coupon 
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plates  is  0.030  in.  nominal.  Outside 
dimensions  of  each  silicone-treated 
steatite  ba.se  is  li  x  18  in. 


if  VINYLITE 

ter  than  rubber  j 


Seleclivily  Converter 

J.  L.  A.  McLaughlin,  P.  O.  Box 
529,  La  Jolla,  Calif.,  announces 
the  development  of  a  continuously 
variable  straight-sided  selectivity 
converter.  The  type  MCL-50  Signal- 
Splitter  is  designed  to  provide  jam- 
free  bandwidths  for  every  c-w  or 
speech  receiving  condition.  Its  con¬ 
tinuously  variable  filters  provide 
bandwidths  from  0.4  kc  to  6.0  kc 
with  60-db  cutoffs  of  from  500  to 
600  cps.  It  can  be  u.sed  with  any 
standard  a-m  receiver  and  requires 
a  rack-panel  space  of  only  3i  in.  It 
has  self-contained  jiower  supply 
and  audio  amplifier  with  an  output 
of  18  dbm  across  600  ohms. 


Acid  etching  inks,  used  for  permanent  stamping  on  metal  and  all  non-porous 
surfaces  will  eat  away  at  rubber.  Vinylite  resists  this  action  —  gives  longer 
life  by  far  I 


(^ENGRAVED  VINYLITE  STAMPING 
GIVES  RAZOR-SHARP  IMPRESSIONS  EVERY  TIME 


Heavy  base  inks  will  clog  shallow  rubber  stamp  faces  rapidly.  Our  deep- 
molded  engraved  VINYLITE  stamp  faces  have  more  than  three  times  the 
depth  of  ordinary  rubber  stamps.  Markings  always  remain  super  sharp  .  .  . 
an  important  advantage  since  this  mark  is  a  permanent  record  of  your 
inspector's  approval. 


VINYLITE 

HAS  CUSHION-LIKE  RESILIENCE 


Our  VINYLITE  molding  process  iiKludes  a  timed  curing  that  imparts  to  this 
versatile  plastic  all  the  elasticity  of  rubber.  Resilient  VINYLITE  resists  abrasive 
action,  conforms  to  irregular  surfaces  .  .  .  and  lasts  much  longerl 


We  recommend  the  foUoiving 
for  standard  inspection  procedures 


Picture  Tube  Brightener 

C-B-C  Electronics  Co.,  Inc.,  1310 
Callowhill  St,  Philadelphia,  Pa. 
The  Picboost  Pacemaker  illustrated 
will  restore  brilliance  to  any  size 
or  type  picture  tube  for  periods  up 
to  several  years.  It  can  be  installed 
within  a  few  minutes,  just  by  plug¬ 
ging  in.  No  soldering  is  necessary, 
no  110-v  a-c  lines  are  used,  and  no 
adjustments  are  needed.  Four 
models  are  available  in  this  series. 
Models  IF  and  2F  restore  new  tube 
brightness  to  dim  picture  tubes  in 
parallel  and  series  circuits  respec- 


KRENGEL  MANUFACTURING  CO.,  INC. 

227  Fulton  St.,  Now  York,  N.  Y.  Tot.:  CO.  7-57L 

RftoM  (ond  fho  MIowIngt 

□  FREE  Vlnylito  Sompio  1“^  Plooio  hovo  lolotmon  coll 
_ ^4  Prico  Lilt  1—1  For  appointment 


We  work  fasti  Any  desifn 
duplicated,  afliied  perma¬ 
nently  to  the  stampinf  de¬ 
vice  your  procedure  requires, 
(or  we'll  recommend  and/or 
design  one). 


COMPANY 


STREET 


ZONE 


ELECTRONICS  — Apr//,  1953 


Wont  more  laformollonF  Use  post  card  on  lost  page. 


361 


^OTM 


►rwcii 

Cloth 


^AcrwL 

^lOTM 


(continutd) 


NEW  PRODUCTS 


lively.  Models  3F  and  4F  relieve 
heater  to  cathode  shorts  only,  in 
parallel  and  series  circuits  respec- 


Connector  Guide  Pin 
and  Socket 

DeJur-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y. 
The  polarizing  guide  pin  and  guide 
socket  can  now  be  provided  on  the 
series  20  miniature  rectangular 
connector  from  7  to  104  contacts. 
This  screw-lock  type  of  guide  pin 
provides  positive  means  of  locking 
the  plug  and  receptacle  against 
vibration  or  accidental  disconnec¬ 
tion.  It  also  provides  a  mechanical 
means  of  disconnecting  the  plug 
from  the  receptacle  without  prying 
or  forcing,  thus  preventing  un¬ 
necessary  damage  and  providing  a 
very  positive  connection. 


Arkwright  Tracing  ClothiTafe-madeM  help 
you  uo  your  best  work  more  easily.^ 
Arkwright  cloth  saves  time.  There’s  never 
a  pinhole,  uneven  yarn  or  other  imperfection 
to  slow  you  down.  ' 

Arkwright  cloth  saves  trouble.  You  can 
draw  over  erasures  time  and  again  and  not 
have  an  ink  line  “feather”. 

Arkwright  cloth  saves  money.  If  needed, 
you  can  get  clean,  ghost-free  reproduction 
from  a  drawing  years  after  you  make 
it — years  after  paper  or  inferior  cloth  would 
have  turned  brittle  and  opaque  with  age. 
Wouldn't  you  like  to  see  for  yourself 
why  Arkwright  Tracing  Cloth  it  best? 

Write  for  samples  to  Arkwright  Finishing 
Co.,  Industrial  Trust  Bldg.,  Providence,  R.  I 


Single  Ear*Phone  Unit 

The  Canadian  Benaudi  Co.  Ltd., 

P.  0.  Box  1255  Ottawa,  Ontario, 
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ALWAYS  SPECIFY 


base 


RADIO  FREQUENCY  CONNECTORS 


NEW  PRODUCTS  (co«tiiiM«l) 

Canada,  has  developed  a  new  sinerle 
earphone  unit  that  offers  important 
advantages  in  all  cases  where  head¬ 
sets  are  not  required.  It  may  in¬ 
stantaneously  be  placed  about  the 
ear  where  it  hangs  freely  therefrom, 
its  very  light  weight  bringing  no 
discomfort  to  the  user.  The  unit’s 
receiver  is  interchangeable  and 
various  impedances  up  to  16,000 
ohms,  frequency  ranges  and  sensi¬ 
tivities  can  be  provided  as  may  be 
required.  The  sound  is  carried 
through  a  specially  designed  tube 
provided  with  a  flexible  mushroom- 
shaped  tip  that  automatically  closes 
the  ear  channel  to  any  external  noise 
and  outside  interference.  Other  ad¬ 
vantages  include  abolition  of  the 
head  band,  only  one  hand  being  re¬ 
quired  to  place  the  unit  on  the  ear, 
ease  of  interchangeability  of  the 
unit  between  users  and  robustness 
against  rough  handling. 


Timing  Motor 

A.  W.  Haydon  Co.,  Waterbury, 
Conn.,  has  developed  a  practical  400- 
cycle  synchronous  a-c  timing  motor 
for  use  where  light  weight,  ac¬ 
curacy  and  dependability  are  re¬ 
quired.  It  was  developed  as  a  result 
of  increased  use  of  400-cycle 
power  in  the  expanding  held  of 
guided  missiles,  as  well  as  the  air¬ 
craft  industry.  The  motor  features 
almost  instantaneous  starting  and 
stopping.  Use  of  an  spdt  switch  ac¬ 
complishes  effective  reversing.  One 
winding  90  deg  out  of  phase  assures 
rapid  starting,  smooth  operating 
and  absolute  ease  of  reversal.  The 
timing  motor  operates  on  116  v 
dblO.O  percent  with  frequency  of 
400  cps  ±20.0  percent.  The  torque 


To  be  sure  your  RF  connectors  are 
right,  specify  DAGE. 

Dage  RF  connectors  are  expertly 
designed,  carefully  made.  Each  part 
and  each  completed  connector  is  thor¬ 
oughly  checked,  carefully  shipped — 
further  assurance  that  your  order 
placed  with  Dage  receives  the  atten¬ 


tion  it  deserves.  Dage  offers  versatil¬ 
ity  to  your  demands  for  superior  RF 
conneaors;  any  standard  or  special 
connector  can  be  quickly  produced  at 
Dage. 

When  you  write  your  next  specifi¬ 
cation,  remember  Dage — makers  of 
the  finest  Radio  Frequency  Connec¬ 
tors. 


Complat*  d*ti9n  and  monufoc* 
turing  fae!liti*t  anabl*  (killed 
craftsmen  to  quickly  produce 
oil  types  of  cooiiol  connectors. 
Write  fer  Cotele^  Ne.  101 


DA6E  ELECTEIC  COMPANY,  INC,  A7  NOITH  SECOND  STREET,  lEECH  6I0VE,  IND. 
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for  aircraft,  industrial 
and  laboratory  applications 


Heiland  VOO'*  features 


HIILAND  Scries  '700  ’  Oscillo¬ 
graph  Recorders  have  been  de- 
*  signed  and  developed  to  enable 
the  testing  engineer  and  scien¬ 
tist  to  solve  the  wide  variety  of 
industrial  and  laboratory  prob¬ 
lems  involving  the  measurement 
of  physical  phenomena  such  as 
strains,  stresses,  vibrations,  pres¬ 
sures,  temperatures,  accelera¬ 
tions,  impact,  etc.  Accurate  and 
dependable  oscillograph  rec¬ 
ords  permit  the  study  of  various 
recorded  data  comparatively, 
individually  and  collectively 
making  for  better  product  de¬ 
sign  and  performance. 


^One  surfdce 
operotion,  coHtrol 
and  loading 

¥•  Rock  or  tablo 
moanting 

¥  Diroct  monitoring 
of  galvanomotor 
light  spots 

¥  Domping  rosistor 
ponol 


NIILANO  Series  '700”  OKillo- 
graph  Recorders  are  being  wide¬ 
ly  used  today  for  the  analysis 
of  static  and  dynamic  strains, 
vibrations,  etc.  in  aircraft  and 
guided  missile  flight  testing; 
structural  tests;  performance 
tests;  riding  quality  evaluation; 
voltage  and  current  measure¬ 
ments;  medical  research;  gener¬ 
al  industrial  problem  analysis. 


A708 


24*chonflt/ 


Osci/iogroph 


ff*cora«f< 


Other  "700”  models  up  to  60  chan¬ 
nels  are  available.  Write  today  for 
a  complete  catalog  of  Heiland  "700" 
oscillograph  recorders. 

Hm  Heiland  Research  Corporation 

IM  Inst  Fifth  Avanva,  Danvar  9,  Calarada 

dependable  instruments 


I  NEW  PRODUCTS  (continued) 

is  0.025  oz-in.  at  3,000  rpm  starting 
and  running.  The  motor  operates 
I  with  a  power  input  of  6  w,  includ- 
I  ing  the  phase  shift  network  (4.5  w 
j  motor  winding).  It  meets  the 
i  temperature,  altitude  and  vibration 
I  requirements  of  MIL-E-5272. 


High-Temperature  Insulation 

Sun  Chemical  Corp.,  Electro- 
Technical  Products  Div.,  Nutley  10, 
N.  J.,  has  announced  two  new  prod¬ 
ucts  that  meet  all  class  H  require¬ 
ments  and  offer  design  economies 
at  higher  temperatures.  The  Sil- 
Thin-Glas  0.002  and  0.003  and 
Sil-Thin-Eestos  0.003  to  0.0035 
possess  exceptional  dielectric  and 
tensile  strength.  Their  thinness, 
flexibility  and  light  weight  permit 
compact  construction,  and  size  and 
weight,  reduction  of  electronic  and 
electrical  equipment.  Available  in 
rolls,  sheet  or  tape  form,  they  are 
especially  recommended  for  coil  and 
relay  insulation,  layer  and  barrier 
insulation  for  transformers,  and 
coil  wrappings  for  fields  and  stators. 


■ 


Molded  Coil 

Deluxe  Coils,  Inc.,  First  and 
Webster  Sts.,  Wabash,  Ind.,  has  de¬ 
veloped  a  molded  waterproof  type 
of  electrical  coil  winding  for  intense 
moisture  conditions,  and  explosion 
proof  applications.  The  coils  are 
enclosed  in  Luxolene  Green  mold¬ 
ing  resin  which  allows  operating 
temperatures  continuously  of  90 
to  250  F.  The  core  tube  is  made 
of  the  same  resin  or  exterior  cast- 
;  ing  making  the  complete  coating 
one  homogeneous  mass.  Lead  wires 
;  are  of  the  105C  UL  approved  poly- 
:  vinyl-chloride  type  and  a  bond  is 
I  achieved  between  the  resin  and  lead 
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Use  WEST  -  CAP 
miniature  CAPACITORS 
L  to  meet  exacting  i 
^  requirements 


M.inutactureil  to  meet  matenat.  work 
tnanship  and  Imish  resnioement!)  of 
Army  Navy  specifications 


Accessoites  Internal  f  anting  partition' 
trays  and  wood  chucks  as  required 


Complete  Facilities  under  oie  rout 
for  quality  mass  production  inc<udmg 
Heliarc  welding  baking  and  finishing 
Whisflei  and  Wiedermann  equipment 
^  for  short  suns  Fool  aop  d:e  eiigneenng 

Write  for  Cofo/og  onU  p'rice  i,u.  desigmog  Completely  :,.,veyer,/..d 

finishing  larilifles  kar;i-  .t-.s  iitmeut  of 

A  RT- LLOYD  ■ . • 

telfwjMOM  .'ind  piectfOMr.  fn‘l« 

Metal  Products  Corp. 

2973  Cropsey  Ave.,  Brooklyn  14,  N.  Y.  •  CO  6  5100 

PRECISION  SHEET  METAL  PRODUCT'.  MASS  PRODUCTICtN  SPE'IAll'T'. 


Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

ic  ALL  ORDERS  DELIOED  PROMPTLY 

Manufacturers  of 
Highest  Quality  Connectors 


Hermetically  ^ 

sealed  in  metal  ease 

Chttk  thtse  important  features: 

•  Posifivp  hartnatic  tooling 

•  Small  physical  tlxo 

•  Tab  or  Pit.  foil  contfrucfion 

•  Grounded  or  intulatod  Mcfiont 

•  Dotiqnod  and  built  to  moat  most 
oiacting  roquiromontt  for: 

1.  Mochanicol  3.  Tomparaturo 

2.  Eloetrical  4.  Humidity 

Sesid  for  complete  catalog  and 
specifications 
SAN  FERNANDO 

ELECrRIC  MFG.  CO. 
Ban  452 

12400  Footliill  Bled.,  Son  Fernando,  Calif. 
Ptwoc  CMpirt  l-BbBl 
Oikes:  WASHINGTON,  D  C.. 
CHICAGO.  DETROIT,  N.  Y. 


ALLIED  INDUSTRIES,  INC 

1023  S.  21st  STREET 
LOUISVILLE  10.  KY. 


Phone  Arlington  4640 


L£C1||}N1CALLY  REGULATED 

J^ORATORY 

O^R  SUPPLIES 


SPARE  AND  REPAIR 


•  INPUT:  105  to  125  VAC. 

50-60  cy 

•  OUTPUT  #1:  200  to  325 

Volts  DC  at  100  mo 
regulated 

•  OUTPUT  #2:  6.3  Volts 

AC  CT  at  3A  unregu¬ 
lated 

•  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 

For  (omploto  Informolion  writo 
for  Bullotin  E 


The  Secret 
is  in  the  CORE! 


Hidden  in  the  heart  of  your  product  is  the 
little  component  that  means  the  big  difference 
between  robust,  responsive  performance  and 
mere  adequacy  .  .  .  between  long  life  ex¬ 
pectancy  and  premature  failure.  Give  your 
product  the  core  it  needs  to  deliver  its  full 
performance  potential.  Specify  a  Moldite 
core  specifically  designed  and  precision-made 
for  your  equipment. 


AAAGNETIC  IRON  CORES  •  FILTER  CORES 
MOLDED  COIL  FORMS  •  THREADED  CORES 
SLEEVE  CORES  •  CUP  CORES 


FUir^ERFORMANCE  POTENTIAL  NR  YOUR  EQUIPMENT 
\  WITH  CORES  BY 

X  NATIONAL 


Samplei  promptly 
submitted  upon  request 
for  ddsign,  pre-production, 
and  test  puposes 

SEND  FOR  CATALOG  110 


1410  CHESTNUT  AVE.,  HIUSIDE  S.  N.  J. 


NEW  PRODUCTS  (contiiiMd) 

wire.  Production  shipments  of  coils 
are  all  tested  in  water  for  24  hours. 
Each  shipment  is  certified  that 
after  24-hour  immersion  with  500 
V  d-c  applied,  the  leakage  resistance 
through  water  to  ground  has  been 
found  in  excess  of  200  megohms. 


Relay  Rack 

INSULINE  CORP.  OF  AMERICA,  36-02 
35th  Ave.,  Long  Island  City  1, 
N.  Y.,  has  brought  out  an  open-face 
relay  rack  designed  to  take  standard 
19-in.  panels.  Sturdily  made  of 
i-in.  steel,  it  measures  381  in.  high, 
20  in.  wide  and  188  in.  deep,  weighs 
39  lb  and  has  36f  in.  of  vertical 
panel  space.  Catalog  No.  3913  rack 
is  intended  for  radio  transmitters 
and  transmitter-receiver  combina¬ 
tions,  p-a  amplifiers  and  distribu¬ 
tion  systems,  tape  or  wire  record¬ 
ers,  laboratory  or  service  shop  test 
equipment,  and  similar  electronic 
applications. 


i  Voltage-Regulated 
I  Power  Supplies 


Kepco  Laboratories,  131-38  San¬ 
ford  Ave.,  Flushing,  N.  Y.  Model 
750  voltage-regulated  power  supply 
features  one  regulated  d-c  voltage 
supply  with  excellent  regulation, 
low  ripple  content  and  low  output 
impedance.  The  h-v  supply  is  con¬ 
tinuously  variable  from  0  to  600  v 
and  delivers  from  0  to  750  ma.  In 
the  30  to  600-v  range  the  output 
'  voltage  variation  is  less  than  0.5 
percent  for  both  line  fluctuations 
from  105  to  125  v  and  load  varia- 
I  tion  from  minimum  to  maximum 
{  current.  The  ripple  voltage  is  less 
I  than  10  mv  peak  to  peak.  Cabinet 
i  height  is  28  in.,  width,  21  i  in.,  and 
depth,  16  in.  Also  available  are  the 
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BtuRtEVANt 

TORQUE  TESTING 
FIXTURE  ^ 


cccc 

coco 


A  ■ _ /  tU 


^A\ 


VC7/S 


ROANWELL  CORPORATION 


SI  ^MLJNi 


7'  S  «TH  IHOOKIYN  17,  N(A  'fORI' 


telegraph  Al  or 
telephone  A3. 


High  itaMity  (iUSt)  undir 
.  norml  operatiiig 


FOR  TESTING  Screws,  thread-cutting 
and  thread-forming  acrews —  all  typea  or 
threaded  fastenera;  threaded  parts  and 
threaded  connectiona. 

FOR  MANUFACTURERS 
DESIGNERS 
INSPECTORS 
TOOL  ENGINEERS 
LABORATORIES  and  for 
PRODUCT CONTROL 

in  assembly. 


Model  446  trmHsmitter  operaiet  on  4  erysiai- 
toolralled  /rryurnrirj  (/dus  2  clotely  tpaced 
ftetfundn)  ia  tke  iaitJ  2.5-24.0  Mc$  (I.6-2.5 
Met  naiUhU).  Opmuei  m  ant  fntftncy  at  a 
time:  rhaaatltag  tiate  2  teeamdt.  Canter  poaret 
350  aatti,  Al  ae  A3  AM.  Stakdity  .003%  aiiae 
C/t-7  far  HC-6lj}  eryitaU.  Operates  ia  amSietu 
to  *45*  C  attag  aterewy  roetriert:  -J.S*  to 
*45oC  uMag  gafpUed  reeti/Sert.  hater  supply. 
200.250  oallt,  50j60  cyeUt,  staple  phase. 
Caaaervatitmly  rated,  sturdily  eaatiructed.  Coat- 
pleie  Stchttieml  data  aa  nyant. 


■aSlae  aaaar.  klfk  ilaWHti. 
tdtiMa  tar  patal-ta-falit  at 


CapM- 

ities: 

(O-KOin. 

ibs.}or 

(0-16011. 

lbs.) 


rlMIraala.  atoloorolagical  aaS  coaaiaaloalloB*  o^alpawal. 


WriU  for  BssOetin  TTF 


In  lino  with  our  tpeciolizotion  in 
wire  for  new  applications,  we  pro¬ 
duce  wires  of  composition  suitable 
for  the  manufacture  of  Transistors; 
including  GALLIUM  COLD  and 
ANTIAAONY  GOLD.  These  alloys 
have  been  made  to  fill  a  specific 
need  arising  from  rtew  develop¬ 
ments  in  this  field. 

Other  wires  we  moke  regularly 
for  similar  application  ore 
PHOSPHOR  BRONZE,  bore  or 
electroplated,  and  PLATINUM 
Alloys  produced  to  meet  rigid 
specifications  of  tensile  strength, 
size  and  straightness. 
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THERE’S  NO  QUESTION 
About  the  High  Quality 


WELL  BUILT  WIRES  SINCE  1899 


NEW  HAVEN  14,  CONNECTICUT 


(continwed) 


NEW  PRODUCTS 


model  760,  delivering  1.5  amperes; 
model  770,  2.25  amperes ;  and  model 
780,  3  amperes. 


Gear  Train  Kit 

Bowman  Instrument  Corp.,  Smith 
Municipal  Airport,  Fort  Wayne, 
Ind.,  ha.s  added  to  its  product  line  a 
new  universal  precision  gear  train 
kit.  The  new  kit  features  standard 
ratios  from  20  to  1  to  1,250  to  1, 
with  special  ratios  up  to  15,000  to 
1  available  where  required.  '  All 
ratios  are  obtained  in  the  same 
basic  gear  housing  simply  by  chang¬ 
ing  gear  clusters  according  to  in¬ 
structions  provided.  The  unit  is 
designed  for  servo  breadboarding 
and  general  laboratory  use.  Com¬ 
bination  data  are  printed  on  the  in¬ 
side  of  the  box  cover  for  easy 
reference. 


Everything  that  goes  into  the  making  of  DYNAPRENE 
Flexible  Cord  is  checked  and  tested  for  quality.  Whitney 
Blake  is  proud  of  the  reputation  for  long  life  and  hard 
service  that  DYNAPRENE  has  earned.  You  can  be  sure 
that  this  good  reputation  will  be  carefully  safeguarded. 

Only  by  using  flexible  cord  of  the  finest  quality  can  a 
manufacturer  be  sure  that  his  electrical  products  will 
give  completely  satisfactory  performance.  It  was  to  meet 
manufacturers'  demands  for  a  better  flexible  cord  that 
the  rugged  neoprene  compound  used  for  DYNAPRENE 
jackets  was  developed.  DYNAPRENE  is  tough  and  long 
lasting,  it  is  extra  flexible  and  unusually  resistant  to 
those  substances  and  conditions  that  play  havoc  with 
rubber-jacketed  cords.  Safeguard  your  product's  per¬ 
formance  by  specifying  Whitney  Blake  DYNAPRENE 
SO,  SJO  and  SV-neoprene-jacketed  type  on  your 
next  requisition. 


Flexible  Coil  Forms 

Precision  Paper  Tube  Co.,  2035 
W,  Charleston  St.,  Chicago  47,  Ill., 
has  announced  the  Flexiform  coil 
forms  with  special  flexible  flanges 
that  completely  eliminate  taping 
operations  on  motor-field  coils. 
This  is  a  highly  important  factor 
in  speeding  up  assembly  lines, 
especially  where  mass  production 
techniques  are  desirable.  Since 
automatic  equipment  is  used  in  the 
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TOLERANCES 
ARE  LARGE 


Augat  two-tension  loop  clamps  ore  the  long-sought 
answer  for  uses  where  socket  tolerances  vary  up  to 
.040.  The  bands  of  these  sturdy  clamps  are  made  of 
Beryllium  copper,'  heat  treated  to  retain  original  ten¬ 
sion  and  nickel  plated  to  withstand  a  96  hour  salt  spray 
test  with  no  adverse  effect. 

The  remaining  parts  of  Augat's  two-tension  loop 
clamps  are  made  of  18%  nickel  silver. 

Write  today  for  catalfg  and  samples. 

AUGAT  BROS.  INC 

31  PERRY  AVENUE  •  ATTLEBORO,  MASS 


VULCAN 


ELECTRIC  COMPANY 


Ring  Heaters 

TiM  MUM  ttantfari  •M(lnieti«ii  u  Vuleu 
Mrtri<t*  mB  rtHp  kMtMt.  CMI  ii  tt 
kifkMt  tnt*  rmlttaM*  »lt«  au^  li  mp- 
parM  la  anp  iatalataP  fraai  thaath  ky 
rafractarlaa  a(  pravaa 

Caally  laitallap  ky 
Maaiplat  aaalntt  tka 
MilaM  ••  nat  plataa, 
iS  pati.  Pafrattara,  valcaa- 

AS  Girt,  awuiai.  Plat,  wa> 

tar  kaatart.  ate. 


(  itandarp  tiiat.  Spatial  tiiet  availabla. 


lELECTRIC  HEATING  UNITS 


WHAT 
CLAMP 
TO  USE 


/  mm, 


DANVERS  lO.MASS 


Mtasuremanl*  Corporation 
MODEL  58 

UHF  RADIO  NOISE 
&  HELD  STRENGTH 
METER 

Frequency  Range 

15  Me.  to  150  Me. 

FREQUENCY  ACCURACY:  ±2%. 
Individually  calibrated  dial. 

SENSITIVITY  RANGE:  1  to  100,000 
microvolts.  Direct  reoding  dial. 

POWER  SUPPLY:  iuilMn  supply,  117 
volts  AC,  A  volts  DC. 


I  volts  AC,  A 


MEASUREMENTS 

CORPORATION 

BOONTON  NEW  JERSEY 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RISERVI  TYPES 

Water  activated 
"One  Shot"  Batteries. 


HI-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-tost, 
battery-operated  — 
available  tor  delivery 


Send  for  fRll  Catalogs 


SPECIALTY  BATTERY  COMPANY 

A  Subsidiary  of  the  (RAYOVAC  Roy-O-Vot  Compony 
MADISON  10,  WISCONSIN 


ELECTRONICS  — April,  1953 


Wont  morn  iafornMtioo?  Um  post  cord  o«  lost  poga. 


369 


description 


(CMtilllMd) 


NEW  PRODUCTS 


making  of  Flexiform  bobbins,  they 
can  be  readily  supplied  in  shapes 
and  sizes  as  specified  at  an  econom¬ 
ical  price.  Flanges  are  flexible  rope 
paper  and  are  fastened  to  the  core 
by  an  exclusive  process  that  elimi¬ 
nates  swaging.  Dielectric  kraft 
paper  is  used  for  the  core. 


fj"*™"*"' prcc«  ma. 
cps  to  42  me.  Basic  sections  are  fn  a 
.  ^er  (EPUT).  and  (2)  a  hitVro! 
and  below  are  applied  directly  to  the 
SIX  decade  panels.  From  2  to  42  me 
rodyne  unit  and  selector  knob  turned’ 
-  proper  harmonic  has  been  selected 


Microwave  Equipment 

Westinghouse  Electric  Corp., 
P.  O.  Box  2099,  Pittsburgh  30,  Pa. 
A  new  2,000-mc  microwave  system 
that  utilizes  microwave  radio  (type 
FR)  and  frequency-division  multi¬ 
plex  equipment  (type  FJ)  is  avail¬ 
able.  The  microwave  carrier  is 
divided  into  30  voice  channels  or 
equivalent  telegraphic  functions 
(15  per  voice  channel)  by  the  type 
FJ  multiplexing  equipment.  The 
multiplexing  equipment  was  de¬ 
signed  specifically  for  use  with  the 
microwave  equipment  and  provides 
maximum  flexibility  of  arranging 
various  combinations  of  services  on 
the  channels.  The  basic  units  of 
the  type  FR  microwave  radio  equip¬ 
ment  are  the  same  for  both  terminal 
and  repeater  station  assemblies. 
Either  type  of  assembly  requires  a 
single  fixed  rack  or  cabinet,  and 
each  is  readily  changeable  from  one 
type  of  operation  to  the  other  to 
facilitate  system  expansion. 


„  crystal  checking,  genera)  lab- 
determination.  Addition  of  a 
an  automatic  printed  record  of 
ency  drift  or  indicating  stability. 


'  60  ep..  260  worn 

0.0002.  O.OOrO.02.  0.2  ond  2 

i,„ol.W32-W9H«2rw^.* 

W.  .con  to 

no  f  .O.%.  »Wh«.ond,  CoH  tn 


»aho«.  \  0 

^ttcoon, 

ttooitsta***'**  1  * 

oisnAt  TIMS:  ‘  t  t^» 

OUREHStOHS.  \  Appto^ 

fkHlli  \  Two  8V 

j^CCISSOWM  \ 

price.  \ 

\ 


notieo. 


d,an9.  wWhoot 


Insulated  Test  Clips 


Please  request  Bulletin  104 


Industrial  Devices,  Inc.,  Edge- 
water,  N.  J.  Model  1410A  test  clips 
feature  a  plastic  insulation  that 
covers  the  entire  clip,  including  the 
nose,  without  the  bulkiness  of 
rubber  boots  or  insulating  tape. 
They  can  be  used  in  pairs  as  a 
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INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

)09  PRINCi  STRUT  •  NfW  YORK  M  N  Y 


LABEL 

PLATES 

DISCS 

PANELS 

STRIPS 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


Fabricated  to 
specifications 

Ask  for  price 
list. 


METAL  PRODUaS  COMPANY,  INC 
PHILLIPSBURG,  N.  J. 


HERMES  Plastics,  Inc. 

13*19  University  PI.  •  N.  Y.  3,  N.  Y. 


ANAMfYOUCAN 
RELY  ON  FOR 

TRANSFORMERS 

MIL-T-27  &  COMMERCIAL 


ELECTRONIC 

COMPONENTS 


•  Puiss 

•  Audio 

•  Powor 

•  Flltor  Cholco 

•  Fllamont 

•  RF  Ceiis 

Cmtom  liillt  to 

yomr  SpocHkotloM 


Pr.cition  anginMrMl  .lactronlc  comgenMtt* 
■lid  coniiMting  davicM  for  all  year  noads. 


•  LAMINATED  TUBE  SOCKETS 

•  TERMINAL  STRIPS 

•  WIRED  ASSEMBLIES 

•  METAL  ar  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

•  SCREW  MACHINE  PARTS 

- NEW  ITEMS - 

•  TUNER  STRIPS,  SOCKETS 
and  BRACKETS  for  UHF 

Oar  ««l«a  Md  .rWartl.i 

.  IMIIIIIM  .r.  mMI.m.  lur  dmwto.iRi 
yaur  rmlf«a.at(  .iM  mli 


NEW  PRODUCTS 


(continued) 


source  of  power  for  equipment 
under  test  without  the  danger  of  a 
short  circuit  due  to  the  clips  touch¬ 
ing  each  other  or  other  components. 
In  use  on  test  equipment  leads,  the 
clips  may  be  changed  from  one  con¬ 
nection  to  another  without  cutting 
off  the  power  in  the  equipment.  A 
highly-efficient  nylon  insulation  con¬ 
forms  to  the  shape'  of  the  metal 
clips  thus  allowing  the  same  degree 
of  flexibility  and  easy  handling  as 
bare  metal  clips.  A  nylon  sleeve  is 
threaded  to  the  clip  for  ea.sy  con¬ 
nection  to  leads.  Terminals  are  pro¬ 
vided  for  either  a  soldered  or  screw 
terminal  connection.  Strain  relief 
is  provided  by  means  of  usual  wire 
clamps. 


Literature. 


MISSION:  To  eliminate  the  needless  waste  of 
manpower,  machines,  and  technical  skill  in  the 
modification  of  servo  components. 

In  applying  servo  systems  to  their  opera¬ 
tions,  many  engineers  are  restricted  by  “stock” 
components.  They  either  sacrifice  efficiency 
by  building  systems  around  the  components 
available,  or  waste  manpower,  machines,  and 
skill  in  modifying  units  to  make  them  useable. 


Product  Catalog.  Phalo  Plastics 
Corp.,  25  Foster  St.,  Worcester  8, 
Mass.,  has  available  a  46-page  book¬ 
let  that  features  easy  reference  in¬ 
dexing  of  all  the  company’s  major 
product  groups.  It  shows  the  com¬ 
pany’s  important  strides  in  the 
manufacture  of  insulated  wire  and 
cables  and  cord  set  assemblies  for 
electronics,  electrical  manufactur¬ 
ing,  radio,  television,  communica¬ 
tions  and  industrial  applications. 


It  is  the  mission  of  the  Transicoil  Corpora¬ 
tion  to  provide  precision  components  for  each 
particular  servo  application  . . .  ready  for  im¬ 
mediate  application  . .  .  with  all  the  accuracy 
and  efficiency  for  which  they  are  designed. 

REFERENCE:  Technical  catalog  “Precision 
Components”  available  upon  request. 


Photoelectric  Densitometer.  Photo¬ 
volt  Corp.,  95  Madison  Ave.,  New 
York  16,  N.  Y.  Bulletin  No.  800  an¬ 
nounces  the  model  525  photoelectric 
densitometer  for  chromatography. 
The  instrument  described  and  illus¬ 
trated  is  designed  for  the  evalua¬ 
tion  of  filter  paper  strips  and  sheets 
as  obtained  by  partition  chromatog¬ 
raphy  and  paper  electrophoresis. 
Included  are  a  reference  list  and  a 
page  showing  prices  for  the  com¬ 
plete  line. 


Paste  Solder.  Fusion  Engineering, 
4504  Superior  Ave.,  Cleveland  3, 
Ohio.  Bulletin  TE-400  describes 
Electro-Tin,  a  new  material  de¬ 
signed  to  cut  out  costs,  save  time 
and  increase  production  wherever 
soldering  and  dip  tinning  are  used. 
Electro-Tin  finds  wide  application 
in  all  fields  of  assembly  and  wiring 
where  soft  solders  are  used.  The 
material  described  is  a  combination 


107  GRAND  STREET 
NEW  YORK  13,  N.Y. 


Minitlar* 
Control  Motert 


Motor  oihI  Gotr 
Train  Anomblits 


Motor.  Gtnoralor.  and 
Goar  Train 
Combinations 


Sarvo 

Amplifitrs 
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Operatts  10  Receivers  from 
One  Antenno 

•  ARtMNM  Inpcdanc*  S0>1000  ohim 
e  FrvqMHcy  Roro*  2>20  Me 

•  Roch  Mo«iiHr9 

•  Um4  and  Approved  by  moRy 
OevoTRRMRt  AgoRcloe 

e  $301.00  FOR  W«shiR«tOR.  0.  C. 

3^  SCHUniG  and  CO. 

5  INCORPORATED 
9tfc  ORd  Rooniy  St.,  N.I. 
WoshlRotoR  17,  0.  C. 


Over  85%  of  fh«  torqut  wrenches 
used  in  industry  are 


r«4 » ^  j 

•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 

•  Automatic  Release 

•  All  Capacities 

in  inth  oi>n<es  .  .  .  in<h 
pounds  .  .  .  footpounds 
(All  Sites  from  0-6000 
ft.  lbs.) 


WESGO 


Bngin—ring 
Dppartmpnl 
will  gladly 


partieular 

problamt. 


^ALUMINA 
My  CERAMIC 
INSULATORS 

O  High  purity . . .  free  of  oil  impurities  such  os 
Iron,  Titonio,  Alkali  group  elements. 

O  Mode  to  various  formulations  with  Alumina 
content  from  94%  to  a  pure  sintered  Alumina 
with  99.85%  minimum  AbOi. 

O  Available  in  porosities  ranging  from  20% 
to  an  impervious,  vacuum  tight  body. 

O  Formed  to  dimensional  tolerances  of  plus  or 
minus  Vi  %,  minimum  of  plus  or  minus  .001". 

O  Completely  homogeneous  structure. 


/  WESTERN  GOLD  & 

/  PLATINUM  WORKS 

Ceramic  Division 

589  BRYANT  ST.,  SAN  FRANCISCO,  CALIF. 


1 II II II  nix' 


NlW  90°  XOKlW  2^ ' 


It’s  Enginsertd  for 
TOP  PERFORMANCE 
•  ••  in  Production  MOWI 

This  new  DX  90*  Deflection  Yoke  has 
everything  a  television  receiver  manufac* 
turer  wants  ...  a  sharp  full-screen  focus, 
a  minimum  of  pincushioning,  the  ultimate 
in  compactness  and  a  price  that’s  ^wn- 
right  attractive.  Because  this  yoke  has  been 
brilliantly  designed  for  mass  productiop  on 
DX’s  specialized  equipment,  it  warrants 
immediate  consideration  in  your  27*  re* 
ceiver  plant.  Write  us  today. 


DEFLECTION  YOKES  . .  ,  TOROID  COILS 


DX  RADIO  PRODUCTS  CO. 

OiNinAi  Offtets  2300  W  ARMITACi  AVi  ,  CHICAGO  47.  ILL 
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NEW  PRODUCTS 


(con  tin  Md) 


of  newly  developed  organic,  fast¬ 
acting  fluxing  agents  in  which  is 
dispersed  finely  divided  metal  tin¬ 
ning  agents.  The  combination  of 
the  two  makes  possible  soldering 
under  difficult  conditions,  using 
nonacid,  neutral  materials  superior 
to  ordinary  rosin,  and  yet  possess¬ 
ing  characteristics  of  strongly 
active  acid  fluxes. 


Potentiometers.  Helipot  Corp., 
South  Pasadena,  Calif.  Bulletin  No. 
128  on  the  new  AJ  series  potentiom¬ 
eters  was  recently  issued.  It  con¬ 
tains  general  features  of  the  AJ, 
AJS  and  AJSP  models,  as  well  as 
drawings,  specifications  and  special 
features  of  all  three  models. 


Demineralizer.  Penfield  Mfg.  Co., 
Inc.,  19  High  School  Ave.,  Meriden, 
Conn.  The  purity  of  the  water  used 
in  compounding  coating  solutions 
and  preparing  tv  tubes,  infrared 
and  fluorescent  lamps  often  is  a  real 
problem  to  manufacturers  of  such 
products.  The  demineralizers  de¬ 
scribed  and  illustrated  in  technical 
bulletin  023  offer  a  completely  auto¬ 
matic  method  of  producing  the  ex¬ 
tremely  high  purity  water  required 
for  both  washing  molded  glass  and 
preparing  coating  solutions — at  a 
fraction  of  the  cost  of  distilled 
water. 


Hammariund  Separate  Transmitters  and 
Receivers  Offer  Maximum  Design  Flexibility! 

Two  independent  operations  for  signaling,  dialing,  slow  speed 
telemetering,  or  supervisory  control  may  be  transmitted  in  one 
direction  by  one  Dual  Transmitter  Unit  (DTU-1)  and  one  Dual 
Receiver  Unit  (DRU-1)  now  available. 

These  units  were  engineered  for  operation  over  wire  lines, 
telephone  or  power  line  carrier  and  radio  or  microwave  commu¬ 
nications  circuits,  and  incorporate  the  same  proven  basic  features 
as  the  Hammariund  Duplex  Signaling  Unit,  except  that  opera¬ 
tions  may  be  carried  on  in  one  direction  only.  Each  unit  includes 
its  own  power  supply. 

The  DTU-1  incorporates  a  pair  of  transmitters  consisting  of 
a  stable  tone  generator  and  an  amplifier  designed  to  bridge  across 
a  600-ohm  circuit,  all  mounted  on  a  3  Vs  inch  standard  relay  rack 
panel.  Harmonic  distortion  is  negligible,  frequency  stability  is 
excellent  and  a  total  of  36  frequency  channels  are  available 
between  2000  and  6475  cycles. 

The  DRU-1  incorp>orates  a  pair  of  receivers  consisting  of  two 
stages  of  amplification,  a  signal  rectifier,  relay  tube  and  relay, 
and  a  sharply  selective  band  pass  filter  unit,  all  mounted  on  a 
SVa  inch  standard  relay  rack  panel. 

*  Either  a  continuous  or  a  keyed  tone  may  be  used.  The  units 
may  be  installed  in  multiple  and  with  Hammariund  2-way  sig¬ 
naling  units  (DSU-2*s)  as  individual  installations  require. 

Writ*  for  Sullatin  113  for  dotoilod  infermatieii. 


Magnetic  Tape  for  Instrumen¬ 
tation.  Audio  &  Video  Products 
Corp.,  730  Fifth  Ave.,  New  York, 
N.  Y.  A  single-sheet  bulletin  an¬ 
nounces  the  type  109  Scotch  brand 
data  recording  tape  developed  by  the 
Minnesota  Mining  and  Mfg.  Co., 
for  data  recording,  telemetering, 
shock  and  vibration  measurements, 
geophysical  applications,  computer 
work  and  industrial  research.  The 
tape  described,  factory  tested  and 
preselected  for  minimum  count  of 
nodule  or  surface  imperfections,  is 
shipped  in  hermetically-sealed  con¬ 
tainers  and  comes  in  i-in.  i-in.,  i-in. 
and  1-in.  widths  up  to  4,800  ft  in 
length. 


New  Reproducer.  Jensen  Mfg.  Co., 
6601  Laramie,  Chicago,  Ill.  Tech¬ 
nical  bulletin  No.  4  describes  four- 
channel  high-fidelity  system.  It 
gives  constructional  information  for 
the  Transflex  bass  reflex  trans- 
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DELAY  LINES 

fo  meet  military 

specitieations 

DeUy  .1  to  2  usee. 

Td.  ±.05  usee. 

2o  1 200  ohms  ±15% 

Delay  lines  are  her- 
metically  sealed  and  WKmOm 
are  of  non-nutrient 
^construction. 
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RICHARD  0.  RREW  amd  CO..  INC. 
104  CONCOID  AVIm  IILMONT  70.  MASS. 


ELECTRON 

TUBE 

TECHNICIANS 

yye  now  1  To  qualify  for 


iVenow  j 
have  } 
several  openings  i 
for  I 
technicians  1 
to  work  in  the  j 
fabrication  [ 
and  { 
processing  of  i 
advanced  type  i 
electron  tube  ' 
research  j 
models,  j 


To  qualify  for  one 
of  these  openings 
you  should  be 
experienced  in 
experimental  work 
for  research  and 
development  in 
vacuum  tubes, 
which  includes  the 
fields  of  mechanics, 
electronics, 
chemistry  and 
high-vacuum 
techniques. 


ADDRESS  RESUME  OF  TRAINING 
AND  EXPERIENCE  TO 

HUGHES 

RESEARCH  AND 
OEVELOPRIENT  LAIORATORIES 


HALF  KILOWATT 

REGULATED 
POWER  SUPPLY 

Continuously 
Adjustable 

These  Furst  Power  Supplies  are 
designed  for  laboratory,  produc¬ 
tion  line  test  stations  and  other 
applications  requiring  500  watts 
of  closely  regulated  power. 

Electronic  regulation  provides  a 
constant  DC  voltage  independent 
of  line  and  load  variations  within 
wide  limits. 

Two  models  are  available  with 
continuously  adjustable  outputs 
without  switching: 

Model  1110  Up  fo  1000  Volts  at  500  milliamperes 
Model  1110A  Up  fo  1500  Volfs  af  330  milliamperes 

Write  for  complete  specifications  of  these  and  other 
Furst  Regulated  Power  Supplies.  We  will  also  design 
power  supplies  to  fit  your  exact  requirements. 

FURST  ELECTRONICS 

3322  W.  Lawrence  Ave.,  Chicago  25,  Illinois 


For  evaluating  the  dynomic  characteristics 
of  rate  gyros  and  angular  accelerometers 

DOELCAM 

FREQUENCY  RESPONSE 
ANALYZER 

Type  BA-100  shown  here  includes 

Servo- controlled  mechanical  oscillator 

operating  at  frequencies  from  1  to  80  tps. 
Electronic  analyzer  providing  direct  readings 
of  input  frequency,  amplification  and  phase  shift. 

The  type  ba-ioo  irequency  response  analyzer 
IS  one  of  the  many  special  types  of  laboratory  test 
equipriKnt  developed  by  Oioelcam  for  evaluating 
the  characteristics  of  instruments  and  control  sys¬ 
tems.  Your  inquiry  is  invited. 

DOELCAM  CORPORATION 

SOLDIERS  FIELD  ROAD,  BOSTON  35,  MASS. 
Instrum^ntt  for  Moasuromont  and  Control 

Gyroicopic  Initrumanlation  •  Synchro! 
Sarvomachaniimt  .  Microiyni  •  Elactrenic  Invartari 


mmm 


Technical  1  culver  city, 
Personnel  I  los  angeles  county. 
Department  \  California 
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optimum  precision 


AW*-RAYDIST  avlo- 
malic  plolliMO  booid  for 
cofilintfOHf  trochino  and 
ploltina  of  oiocl  location 
of  airaaft  or  ifiipt. 


lofom  —  RAYDtST  mobilo 
aloctionic  trocfiing  tyttom; 
a  prociiion  lob.  on  whooli. 


HASTINGS  Instrument  Company,  Inc., 

of  Hampton,  Virginia,  designs  and  builds 

RATDiST — an  amazingly  aenaitive  and 

accurate  electronic  radio  location 

system,  raydist  systems  are  available 

for  air  and  marine  luvigation  tracking, 

for  marine  geophysical  aurveying,-  ^ 

chartmaking,  ship  speed  trials, 

hydrography  and  meteorological  studies —  ^ 

for  a  host  of  applications  requiring  infinitely  ^ 

accurate  tracking  and  plotting.  Brcause  raydist 

precision  performance  is  strongly  dependent  upon  ~ 

the  quality  of  the  components  used  in  the  systems, 

HASTINGS  specifies  and  uses  Chicago  mil-T-27 

Sealed-in-Steel  Transformers.  Wherever  optimum 

precision  and  absolute  dependability  are  requirements, 

you’ll  find  Chicago— the  world’s  toughest  transformers. 


H-TYPE 

MIL-T-S7 

S«al*d-in-SlMl 

Trantfofmart 


You’ll  won!  Hw  lull  dotaik  on  CHICAGO'S  Nuw  fquipmwil  liiw, 
covorins  Iba  complot*  ranp#  of  "Soalod-in-Slaol"  trontformon  for 
ovary  modom  circvit  applicalion.  Writo  for  your  Froo  copy  of 
Colalos  CT>1  S3  today,  or  got  M  from  your  oUcIronic  porti  diitributor. 


Exsort  Salat  DIv.: 
Sdioal  Intomolional,  Inc. 
4937  N.  Lincoln  Avo. 
Chtcoso,  lll.,''U.S.A. 
CABLE  ADDRESS: 
HARSHEEL 


CHICAGO  TRANSFORMER  | 

DIVISION  Of  fSSfX  WIP^  COlfPOfATIOS  ■ 

3501  ADDISON  STREET,  CHICAGO  18,  ILL.  I 


I  mission  line  unit  and  associated 
i  45-cycle  crossover  network  for  the 
!  frequency  range  adjacent  to  the 
lower  limits  of  audibility.  The  unit 
described  is  a  unique  arrangement 
quite  compact  in  terms  of  the  wave¬ 
lengths  involved. 

Coax  Components  and  Test  Equip¬ 
ment.  Microlab,  301  S.  Ridgewood 
Rd.,  South  Orange,  N.  J.  Catalog 
No.  4  gives  an  8-page  treatment  of 
a  line  of  coaxial  components  and 
test  equipment.  Included  among 
the  items  illustrated  and  technically 
described  are  fixed  pad  attenuators, 
low-pass  filters,  coaxial  termina¬ 
tions,  power-line  filters  and  fre¬ 
quency  multipliers.  A  price  list  has 
been  inserted. 

Miniature  Snap  Switch.  Tyni- 
switch  Division,  The  Sessions 
Clock  Co.,  Forestville,  Conn.  A  6- 
page  bulletin  on  the  construction 
and  operational  characteristics  of 
Tyniswitch  has  just  been  published. 
A  low-cost,  high-rating  miniature 
switch,  the  specifications  and  stand¬ 
ard  adaptations  of  Tyniswitch  are 
fully  described  and  detailed. 

Screw  Locking  Insert.  Brush  Nail 
Expansion  Bolt  Co.,  Greenwich, 
Conn.  A  recent  four-page  folder 
describes  and  illustrates  the  knurled 
insert,  a  screw  locking  insert  that 
is  distinguished  by  a  large  band 
of  diamond  knurling  on  its  grip 
area.  Its  three-stage  principle  of 
operation  is  shown.  Recommended 
hole  sizes  and  ordering  information 
are  included. 

Silicone  Rubber  0-Rings.  Bacon 
Industries,  Inc.,  192  Pleasant  St., 
Watertown,  Mass.  Technical  data 
sheet  No.  103  provides  detailed 
specifications  of  silicone  rubber  0- 
rings.  A  feature  of  the  0-rings,  as 
pointed  out  in  the  literature,  is  the 
special  manufacturing  method  used 
which  makes  allowance  for  the 
shrinkage  factor  encountered  with 
silicone  rubber  and  therefore  as¬ 
sures  0-rings  which  have  the  exact 
dimensions  specified.  The  full  in¬ 
formation  contained  in  the  data 
sheet  on  the  dimensions  of  both 
regular  and  special  sizes  and  a  de¬ 
tailed  table  of  tensile  strength, 
hardness,  compressibility  and  other 
features,  provide  the  reader  with  a 
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High  Sensitivity  . .  Logarithmic 

AC  VOLTMETER 

50  MICRO  VOLTS  TO  500  VOLTS 


SELF-CONTAINED 
ALL  AC  OPERATED  UNIT 

An  txtrcmely  sensitive  am¬ 
plifier  type  instrument  that 
serves  simultaneously  as  a 
voltmeter  and  high  gain 
amplifier. 


•  Accuracy  ±2%  from  IS 
cyclof  to  10  Rc 

•  Input  Impodonct  1  mog- 
okm  plus  IS  uut.  shunt 
capacity. 

•  Ampliflor  Gain  2SOOO 


Also  MODEL  45 
WIDE  lAND 
VOLTMETER 
.OOOS  to  500  VolHI 
5  Cyclot  1600  kc 


MODEL  47  VOLTMETER 


A  few  of  the  many  ums: 

•  Output  Indicator  for  microphonos  of  all  *  Gain  on 


•  Low  lovol  phonograph  pickups. 

•  Accoloration  and  othor  vibration  moosuring 

Skkuns. 

sund  kvcl  moasuronMnts. 


•  Gain  and  frequency  moosuromonts  for  all 
typos  of  audio  equipment. 

•  Densitomotric  measurements  in  photography 
and  film  production. 

•  Light  flux  measurements  in  coniunctien  with 
photo  colls. 


Writ*  1»T  Complete  InformotioH 


Instrument  Electronics  Corp. 


90  MAIN  STREET 
PORT  WASHINGTON.  N.  Y. 


CUSTOM 


POWDERS 


HERMETIC 

SEALS 

IRON  SEALING  and 
KOVAR  SEALING  GLASS 

Closo  tolorwnco  malntainod  .  .  .  Hio 
kigkost  proclsloit  la  satisfy  your  spoci* 
Rcotions. 


NAME  YOUR 
REQUIREMENTS 


ELECTRONICS  SALES  AND 
APPLICATION  ENGINEERS 

High-Frequency  Heating,  Microwave  Communication, 
V.H.F.  Communication,  Power-Line  Carrier  and 
Military  Communication  and  Radar  Equipment 

The  oxpandmg  Elocironico  DivUien  ei  Wootiagbouoo  has  a  aumbor  of  dooir- 
ablo  saloo  oad  oppUcatioa  ongiaooriag  posltioas  open  lor  men  well  quoIUiod 
la  oae  or  more  oi  the  oboeo  Holds.  Those  epoaiags  require  tochaicol  graduates 
with  good  porsoaalitios  oad  business  soaso,  men  who  like  to  moot  people  oad 
work  with  them  on  o  broad  roago  oi  oquipmont  appUeotion  problems  rather 
than  spociolisiag  in  a  narrow  field  ol  design.  Freeious  technical  solos  oxpori- 
oaco  is  desirable  but  not  necessary. 

Permonent  posltioas  are  arvoiloble  at  Headquarters  (Baltimore)  as  well  as  la 
various  sales  oifiees  throughout  the  country.  The  latter  positions  generally 
require  traiaiag  at  Headquarters  lor  a  period  depending  on  previous  experi¬ 
ence. 

All  these  poeitioas  oiler  lop  pay,  commensurate  with  obilily  and  experience, 
with  excellent  opportunity  lor  advancement  on  merit.  They  carry  the  usual 
generous  employe  benefits  otiered  by  Weslinghouse— low.cosl  group  life  and 
hospitalisation  insurance,  on  excellent  roliremeal  plan,  graduate  study  oppor¬ 
tunities  and  poid  vacotions.  Re-locotioa  allowances  will  be  made  by  the 
Company. 

Send  resume  of  quoNflcatlons  to; 

Monoger,  Industriol  Relotians,  Dept.  CK 
Westingheuse  Electric  Corporation 
109  West  Lombard  St. 

Baltimore  1,  Md. 


Wd'II  b«  glad  to  moot  your 
spocifleations.  Our  laborator- 
io*  wolcomo  working  with 
you  on  now  powdort  and  do- 
signs  for  prossing.  Lot  us 
quoto  on  your  roquiromonts. 


(  Quick 

Delivery)  * 


O  Ceramic  bodies 


O  Cold  meld  ploslics 


■^ANSOL 

■  ■  CERAMICS 


13  VALLEY  STREET 

SaitVIUE,  NEW  JEESEY 


fIL  SPECIALISTS  FOR  THE  TRADE 
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SHARP 


coMpiit»««c“™  ttciuTOS  TO  raomio! 


•  SleelType 

•  Numbering  Head* 

•  Marking  Machine* 

•  Nameplate  Marking 
Equipment 


Hand  Stamp* 

Engraved  Inaert*  for  Die* 

,  Shank  Style  Stamping  Di 
»  Embossing  Die* 

•  Code  Stamp* 


WITH  HI-DUTY 


MARKING  TOOLS 


IaA 


Instrument  Transformers.  General 
Electric  Co.,  Schenectady  5,  N.  Y. 
The  1953  edition  of  the  company’s 
instrument  transformer  buyer’s 
guide  contains  basic,  up-to-date  in¬ 
formation  on  the  comnlete  line.  The 
fully  illustrated,  102-page  publica¬ 
tion,  GEA-4626F,  contains  ratings, 
ASA  accuracy  classifications,  and 
prices  of  all  GE  indoor  and  outdoor 
potential  and  current  transformers. 
Listings  of  ratio  and  phase-angle 
tests,  together  with  tables  covering 
the  mechanical  and  thermal  limits 
of  current  transformers,  are  in¬ 
cluded. 


Power  Pentode.  Lewis  and  Kauf¬ 
man,  Ltd.,  50  El  Rancho  Ave.,  Los 
Gatos,  Calif.  A  new  technical 
data  sheet  for  Los  Gatos  brand 
4E27A  power  pentode  illustrates  the 
tube,  provides  dimensions,  general 
electrical  characteristics,  and  con¬ 
stant  current  characteristics  under 
two  modes  of  operation :  500  screen 
volts,  zero  suppressor  volts;  and  500 
screen  volts,  60  suppressor  volts. 
Maximum  ratings  and  typical  opera¬ 
tion  data  are  given  for:  class-C  r-f 
power  amplifier  and  oscillator 
(class-C  telegraphy,  f-m  telephony) , 
class-B  a-f  power  amplifier  and 
modulator  and  class-C  r-f  plate- 
modulated  amplifier. 


For  legible  permanent  marking  of  metal  components  use 
engraved  lettering  tool*.  Precision  engraved  die#  and  insert* 
for  indenting  or  embossing  identification  on  your  part*  will 

1.  Improve  appearance. 

2.  Advertise  tlirougliout  life  of  part. 

3.  Facilitate  reordering. 

Write  for  free  catalog  on  Production  Marking  Equipment. 


NEW  fRODUCTS 


convenient  compilation  of  impor¬ 
tant  data. 


!  Transformer  Engineering  Bulle¬ 
tins.  Sylvania  Electric  Products 
Inc.,  Ipswich,  Mass.  Bulletins  T-101 
j  and  T-102  cover  two  different  trans- 
I  formers.  They  deal  with  the  MIL- 
I  T-27  specifications  for  electronic 
equipment  transformers  and  the 
ruggedized  miniature  cast  resin 
type.  Included  are  classifications,  re¬ 
quirements,  ratings  and  applica¬ 
tions.  An  extra  sheet  gives  full 
technical  data  for  the  entire  line. 


Transformer  Laminations.  Alle¬ 
gheny  Ludlum  Steel  Corp.,  2020 
Oliver  Building,  Pittsburgh  22,  Pa., 
is  presenting  a  greatly  expanded  de¬ 
scription  of  laminations  in  the  fifth 
edition  of  its  transformer  lamina¬ 
tion  catalog.  Included  are  technical 
information  and  full-size  drawings 
of  all  the  available  standard  shapes. 
Each  lamination  is  provided  with  a 


€eo.  T.  Schmidt,  Inc. 


MARKING  MACHINES  •  MARKING  TOOLS 
1804  Brilr  Plains  Ave.,  Chirago  13,  III. 


(centisiicd) 
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RAWSON  METERS 


S.S.  WHITE  SOX 

HIGH  VOLTAGE  resistor 


(Vi  Achial  Sii*) 

4  watts  •  100  to  100/000  megohms 


MULTIMETERS  and  REGULAR  METERS 
AC  and  DC  typon.  hiqh  accuracy, 
multipl*  lanqM. 

2  microanparoa  to  I  amporo  DC. 

2  milliamporM  to  3  amporoa  AC. 

ELECTROSTATIC  VOLTMETERS 

Ranqoa  IOO-t.  to  3S,000-t.  AC  or  DC 
Roaiatanco  axcooda  miUion  moqohma. 
Can  maoaura  atatic  oloctrlcity. 

FLUXMETERS 

Laboratory  and  production  moaauro- 
manta  on  moqnata  and  maqnoUc  cir- 
cutta.  Sinqlo  puah  button  rotnm-to* 
xaro. 

ROTATING  COIL  GAUSSMETER 

Our  moat  rocant  daTalopmant  lor 
maoaurinq  moqnatic  fiald  atranqtha. 
Maoauraa  irom  a  law  qauaaaa  to 
120  kiloqonaaaa. 

Spacial  opporatua  built  to  ordar 
Writa  for  datalla  and  aatimotas 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 
III  Pattar  St.  CamkrldH.  Mau. 

REPRESENTATIVES 


WANT  THE  BEST 
IN  CAPACITORS? 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S. White  80X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voltage  applications. 

T^ey  are  constructs  of  a  mix¬ 
ture  of  conducting  material  and 


binder  made  by  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  •  resistant. 
The  resistors  are  also  coated 
with  General  Electric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


WRITE  FOR  BULLETIN  4906 

It  gives  complete  information  on 
S.S.White  resistors.  A  free  copy 
and  price  list  will  be  sent  on  re¬ 
quest.  Send  for  a  copy. 


^  10  Bnst  40Hi  St. 

new  YORK  l«,  N.  Y. 

WESTERN  DISTRICT  OFFICE:  Timas  Building,  Long  Baoch,  Calif 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAIIABIE 
AT  lOW  COST 


MOLDED  OR  fABRICATED  TYPES 
FOR  LOWEST  POSSIBLE  COST 


AiMmbli**  of  IhoM  typo*  can  ba  nippRod  at  low  coat. 
Quality  ii  tha  highaat  in  tba  industry.  DbaanOonal 
accuracy  and  otbar  charactanstics  ara  aaoallaat  and 
diaaa  units  ara  highly  racommandad  (or  Instrumaats 
such  as  synchroa. 


racaatly  boon  awordad  a  potant  on  tbair 
uniqua  and  oxclasiva  moldod  capacitor 
construction  as  ioaturad  in  ths  UMP 
typos. 

For  almost  two  dacadas,  ILLINOIS 
CONDENSER  COMPANY  has  baan  buUd- 
inq  quality  capacitors  and  raqulor  usara 
includs  moat  all  oi  ths  lorqsst  monuiac- 
tursrs  oi  TV  and  radio  sots.  Tbair  nomaa 
Ularally  compos#  Iho  "blua  book"  oi 
olaclionies. 

To  moot  tha  avar  incraosinq  domand 
for  ILLINOIS  alaclrolytic  capacitors, 
ILLINOIS  CONDENSER  COMPANY  bos 
built  nsw  plcmts  erad  qrsatly  Incroosod 
producHon.  Why  don't  you,  too,  dlscovsr 
why  ILLINOIS  capacitors  ors  "first 
choics"  oi  so  many! 

Writ*  For  Cotaloqf 


ILLINOIS  CONDENSER  CO. 

I  1616  NOBTM  THBOOP  STRUT  •  CHICAGO}?  Ill 


ONE  PIECE  ELECTRO  PLATED 
TYPES  FOR  EXTREME  ACCURACY 


CALL,  WRITE  OR  WIRE  TODAY  POI 
QUOTATIONS  ON  YOUR  RtOUIREMENTS 


Wharavsr  sxtrsma  dunsnstonal  praaswo.  accw> 
rota  concantficity,  and  high  dlslsctrlc  quaStiss  ara 
raquirad  tha  aUctro-dapoaition  motbod  Is  rscoos- 
mandsd  . . .  tbs  productioo  of  which  is  Uesnasd 
undar  an  sxclusivs  arrangamant  aritb  tbs  BIsetra 
Tac  Corporation.  This  wall-known  procass  Is  most 
saliifactory  for  miniaturss  and  sutMniniatursa 
doom  to  .03S'  diamalsrt. 
ultra-modern,  cost  REDUCINO,  new  PRODUC¬ 
TION  RACIllTIES— Tha  lail  word  la  alaat,  aqaip. 
waai  and  •killad  panaanal  ara  staapad  hara  la 
pravida  fo*l  dalliwry  at 
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NEW  PRODUCTS 


(cantiRued) 


weight  table  to  assist  in  ordering. 
The  company’s  magnetic  shield 
fabricating  facilities  are  also  de* 
scribed. 


Coil  Winding  Machine.  Universal 
Winding  Co.,  P.  O.  Box  1605,  Provi¬ 
dence,  R.  I.  A  four-page  bulletin 
covers  the  No.  108  quick-set-up  coil 
winder  for  hand-feed  paper-insu¬ 
lated  coils  in  stick  form.  It  contains 
a  very  well  illustrated  description 
of  the  unit,  an  outline  of  special 
design  features,  and  complete  tech¬ 
nical  specifications. 


CERAMIC 

COIL 

FORMS 


Audio-Radio-TV  Equipment.  David 
Bogen  Co.,  Inc.,  29  Ninth  Ave.,  New 
York  14,  N.  Y.  “Electronics  for 
Audio-Radio-Television,’’  a  24-page, 
illustrated,  three-color  booklet,  re¬ 
veals  the  design  features,  specifica¬ 
tions  and  prices  of  the  company’s 
extensive  line  of  amplifiers,  p-a  sys¬ 
tems,  tv  boosters  and  allied  equip¬ 
ment.  Associated  lines  described  in 
the  new  bulletin  are  transcription 
players,  baffles,  reproducers,  high- 
fidelity  amplifiers,  tuners  and 
speakers,  trumpets,  line-matching 
transformers,  microphones  and  ac¬ 
cessories. 


National  high-grade 
ceramic  coil  forms  have  been 
designed  for  a  wide  variety  of 
communication  and  industrial 
applications.  Types  XR-1 3, 
XR-13A  and  XR-10A  are 
primarily  for  use  in  transmitters, 
diathermy  equipment,  etc.  The 
XR-60  and  XR-70  series  are 
permeqbility-tuned  coil  forms, 
conforming  to  JAN  specifications, 
with  either  brass  or  iron  slugs. 
Write  for  drawings  and 
specifications. 


XR-70 

XR.71 

xR-ra 

XR.7a 


TV  Tube  Complement  List. 
Mullard  Ltd.,  Century  House, 
Shaftesbury  Ave.,  London  WC2, 
England,  has  available  a  wall  chart 
giving  the  tube  complements  of  all 
the  company-equipped  tv  receivers 
marketed  since  1950.  Covering  24 
different  makes  and  nearly  1.50  dif¬ 
ferent  types  of  receivers,  it  serves 
as  a  much-needed  guide  to  tv  tube¬ 
stocking  as  well  as  being  an  in¬ 
valuable  reference  for  service  engi¬ 
neers.  The  chart  is  printed  on  a 
single  sheet  and  has  been  specially 
designed  so  that  the  receiver  type 
and  tube  type  numbers  can  be  easily 
correlated.  It  is  in  three  colors. 


COMPLETE 
LINE  OF 
SOCKETS 


There  is  a  National 
socket  for  every  popular 
tube  type  and  every  circuit 
application.  All  feature  low-loss 
electrical  characteristics, 
firm  tube  support  and  easy, 
secure  mounting.  They  are 
recommended  wherever  the 
highest  quality  is  required. 

Write  for  drawings 
and  specifications. 


Thermocouple  Gage  Control  Cir¬ 
cuit.  Scientific  Specialties  Corp., 
Snow  and  Union  Sts.,  Brighton 
Station,  Boston  35,  Mass.  Model 
V-32  thermocouple  gage  control  cir¬ 
cuit  that  is  designed  to  operate  with 
the  RCA  type  1946  thermocouple 
gage  tube  or  equivalent,  and  meas¬ 
ures  pressures  in  the  range  0.001 
to  1  mm  Hg  is  de.scribed  and  illus¬ 
trated  in  a  single-page  bulletin.  The 
unit  discussed  in  the  bulletin  is  op- 


Write  tor  drmwcimg* 
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Rtstareh  •  Dmlapintiit  •  EnginMring  •  Manufacturing 


CUSTOM  BUILT  ELECTRONICS! 

CDC  are  designers  and  engineers  of  Electronic  Devices 
to  fit  your  requirements. 


*  Digital  and  Analogue 
Computers 


•  Product  Engineering  and  Design 

•  Parts  Machining  and  Assembly 


•  Test  and  Measuring  Equipment  *  Instrument  and  Electronic 

Equipment  Overhaul 

•  Servo  Systems 

•  Field  Maintenance  of  Electronic 

•  Instrumentation  Computers 

•  Engineering  Consulting  Service  •  Developments  for  Armed  Forces 


YOUk  tNQUIkliS  WILL  kiCilVi 
PkOMkT  AND  tPFICUNT  ATTMNTION 

COMPUTING  DEVICES  of  CANADA  LIMITED 

General  Offices — 338  Queen  Street  Laboratories— 475  Cambridge  Street, 
Ottawa,  Ontario,  Canada 


MAISIIFACTIIRERS 

REPRESEIVTATIVE 

(Metropolitan  N.  Y.  C.  Area) 

SEEKS 

AN  ADDITIONAL  LINE 

(PREFERABLY  COMPONENTS) 


Presently  covering  both  the  radio-TV  and 
military  electronic  industries  in  N.  Y.  C., 
Northern  N.  J.  and  Long  Island. 


RA-7248,  Electronics 
330  W.  42  St.  •  New  York  36,  N.  Y. 


siandin9 

indico*®'^ 


The  SW-12  Standing  Wave  Indicator 
is  desired  to  nwasure  the  standing  wave 
ratio  within  a  waveguide  or  coaxial  system 
used  to  transmit  pulses  of  H.F.  power.  It  can 
also  be  used  as  a  null  detector  in  bridge 
measurements.  SW-12  can  be  used  with  both 
square  law  crystal  detector  or  bolometer 
probes.  The  meter  is  caiibrated  directly  in 
VSWR. 

INPUTS:  input  1-R.F.  probe  with  crystal 
rectifier 

Input  2-R.F.  probe  with  bolometer 

FREQUENCY  RESPONSE:  Flat  within  3  db 
from  500  to  2000  cps. 

Can  be  used  down  to  200  cps. 

SENSITIVITY:  400-500  cps  20  microvolts 
full  scale 

‘  500-2000  cps-15  microvolts  full  scale 

2000-3500  cps-20  microvolts  full  scale 

INPUT  IMPEDANCE:  250  ohms  nominal 

OUTPUT  METER  CALIBRATION: 

SWR  scale  from  M  U  4:1 
Linear  scale  from  0  to  10 
LINEARITY:  5%  variation  in  linearity  from 
15%  of  full  scale  to  full  scale  meter  reading. 

POWER  REQUIREMENTS:  115  VAC  single 

phase,  35  watts,  50-800  cps.  1R 

TUBE  COMPLEMENT:  2-6SJ7  1-6H6  aj 
1-6V6GT  l-6X56Ti^ 
SPECIAL  FEATURES:  Shock  resistant  non-‘[M 
microphonic  construction^ 
DIMENSIONS:  Height  8%"  ^ 

Width  gnw"  Length 
WEIGHT:  20  lbs. 

CASE:  Cabinet  with  side  handles. 

FINISH:  .  Hammertone 
gray  case  and  satin  alumi¬ 
num  panel. 


TELEVISION 

CORPORATION 

I001  FIRST  AVCNue 
ASBURY  PARK.  N  J. 
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Want  more  information?  U*e  post  card  oa  last  poga* 


ELECTRICAL  INSULATION 
THAT  WILL  TAKE 

2000'  F.  FOR 

BRIEF  PERIODS! 


SEE  th«  latMt  eiM  in  action  at 
Booth  4-21 B— IRE  SHOW 
March  23-24 


So*  alM  our  SC-S  High  Vocuum 
Evaporator,  ovaporatod  filmc, 
vacuum  accouoriot,  otc. 


OPTICAL  FILM  ENGINEERING  CO. 


Aircraft  fire  detection  apparatus 
needs  that.  Here  is  the  Mycalex 
glass-bonded  mica  part  that  has  it. 


Philadelphia  33,  Pa. 


Mycalex  410  molded  with 
steel  ring  inserts  for  thermo- 
coupling  device  produced  by 
Thomas  A.  Edison,  Inc. 


Kl  WIRE  FORMING 
^  SPECIALISTS 

Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modern  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

PiX  MANUFACTURING  CO.,  Inc. 

24A  Bedford  St.,  Newark  3,  N.  J. 


•  For  permanent  endurance  Mycalex 
can  take  650°F.  continuously  without 
heat  distortion  or  any  other  injury. 


ACTUAL  SIZE 


Display  Advcrtiaing  keeps  your  naote 
balate  the  public  and  build*  preuitr 
Diraet  Moil  tupplement*  srour  DMplay 
Adwrtlaing.  It  pin-pointa  your  ine*«Me 
right  to  the  executive  you  want  to  reach 
—the  peraoo  who  buys  or  influence*  the 


Mycalex  la  superior  for  high  voltage, 
high  frequency  components  that  mutt 
operate  in  small  spaces. 

For  example,  tube  sockets  like  these 
—  now  used  in  over  60%  of  all  televi¬ 
sion  receiver  tuners.  —  Manufactured 
and  sold  by  Mycalex  Tube  Socket 
Corporation,  Clifton,  N.  J. 

It  your  innilation  mutt  take  heat  or 
gat  rid  oi»heat,  invettigate  Mycalex! 


In  view  of  present  day  diMculiw*  m 
asoMtainiBg  your  own  otailing  list*,  our 
Sdleiaat  personoKaed  service  is  particularly 
lotpartaat  in  aecuring  the  coniprcbcnsr** 
OMThat  eovarage  you  tteed  and  want. 

Aak  fee  more  detailed  information 
day.  Yoo'tl  be  aurpriaed  at  tha  low  over. 
idi  coat  and  tha  teated  eBactivangss  af 
tkaa  hand  picked  aeltetiooa. 


SUPfR 


WRITE  FOR  ENGINEERING  DATA  BOOK 


OUTPUT  IMPEDANCE 
0.005  OHMS 
NOISE-RIPPLE  UNDER 
100  MICROVOLTS 
STANDARD  CELL 
STABILITY  AVAILABLE 


lUatTlNlj: 


PRECISION 
ELECTRONIC 
INSTRUAAENTS 

KALBFEU  LABORATORIES,  INC 
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NEW  PRODUCTS 


(ceatwnH) 


ELECTRICAL  INSULATION 

THAT  CAN  BE  MADE  TO  THE 

SAME  TOLERANCES 
AS  STEEL 


YES,  we  do  mean  any  tolerances  that 
can  be  produced  in  steel. 

For  example: 


L - ,4- - J 


Two  of  these  14”  Mycalex  400  discs 
revolve  with  only  .004”  clearance. 
Dimensionally  stable,  too.  Mycalex 
stays  accurate. 


Mycalex  glass-bonded  mica  is  found 
in  HIGH  PRECISION  electrical 
components. 
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erated  on  110  v,  60  cycle  a-c  and 
consumea  approximately  10  w. 
Prices  are  included. 

Miniature  Clutch.  High  Precision 
Inc.,  375  Morse  St.,  Hamden,  Conn., 
has  prepared  a  folder  suggesting 
possible  uses  and  giving  specifica¬ 
tions  for  a  line  of  miniature  over¬ 
running  clutches,  known  as  Mini- 
I  clutch.  Typical  applications  of  the 
I  units  described  are  recording  in¬ 
struments  and  business  machines, 
motion-picture  projectors,  ratchet-  1 
feeds,  servomechanisms  and  control 
'  devices  such  as  are  used  in  gun- 
'  pointing  equipment. 

Terminal  Boards.  Aircraft  Radio  ! 
Corp.,  Boonton,  N.  J.  A  new  4-page  i 
brochure  deals  with  ceramic  insu-  , 
lated  terminal  boards  developed  for 
use  in  airborne  receivers  and  trans¬ 
mitters  and  in  signal  generators 
and  other  industrial  electronics 
equipment  where  reliable,  long  op¬ 
eration  under  extremes  in  tempera- 
j  ture  and  moisture  is  important.  The 
'  boards  described  are  fungus  proof  ; 
and  arc  resistant.  Comprehensive  i 
diagrams  and  photographs  of  the  i 
boards  are  featured  as  well  as  illus-  ; 
trations  of  typical  applications. 

Transistor  Test  Equipment.  Tran-  | 
sistor  Products,  Inc.,  Snow  and 
Union  Sts.,  Brighton  Station,  Bos¬ 
ton  35,  Mass.  A  single-sheet  bul¬ 
letin  illustrates  and  describes  the 
model  T-61,  a  device  designed  to 
test  the  small  signal  behavior  of  all 
point  contact  and  junction  tran- 
,  sistors.  The  theory  of  operation  out¬ 
lined  shows  the  emitter  current, 
collector  current,  emitter  voltage, 
collector  voltage  and  characteristics 
measurement  ranges.  The  unit’s 
accuracy  is  described  and  price  is 
included. 

I 

Regulated  H-V  Power  Supply. 
Scientific  Specialties  Corp.,  Snow 
^  and  Union  Sts.,  Brighton  Station, 

I  Boston  35,  Mass.  A  single-page  bul¬ 
letin  illustrates  and  describes  the 
PS-22  electronically  regulated  sup¬ 
ply  that  is  designed  for  use  with 
photomultiplier  tubes,  counters,  and 
'  other  devices  requiring  a  closely 
regulated  well  stabilized  voltage. 

,  Output,  regulation,  input  power  and 
!  mounting  information  are  given. 

I  Prices  are  included. 


IS  THERE  ANYTHING 

WRONG  WITH 
MYCALEX  ? 


YES 

It’i  inelaatic 

•  But  inierts  won’t  shake  looM. 
It  has  high  density 

•  But  permits  reduction  of  over-^ 

all  sixe  and  weight. 

It  has  no  color  appeal 

•  But  has  certain  surface  finish 
interest. 

MYCALEX  GLASS  BONOEO  MICA 

IS  THE  ONLY 

CERAMOPLASTIC 

The  only  material  combining  most  of 
the  t>est  properties  of  ceramics  and 
plastics,  plus  some  of  its  own. 


GET  THE  FULL,  FRANK  STORY 
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PLANTS  AND  PEOPLE 

Edited  by  WILLIAM  G.  ARNOLD 


Expansion  of  RTMA  Proposed  At  Board  Meeting 


The  RTMA  board  of  directors  ac¬ 
cepted  in  principle  the  recom¬ 
mendations  of  a  special  committee 
of  the  technical  products  division 
calling'  for  expansion  and  reorgan¬ 
ization  of  the  Radio-Television 
Manufacturers  Association  to  pro¬ 
vide  greater  recognition  for  manu¬ 
facturers  in  the  advanced  electron¬ 
ics  held.  The  action  climaxed  a 
recent  3-day  industry  conference. 

President  A.  D.  Plamondon,  Jr., 
referred  to  an  expanded  organiza¬ 
tion  committee  a  report  presented 
by  director  E.  K.  Forster  and  C.  B. 
Thornton,  of  Hughes  Aircraft  Co. 

The  major  recommendations  of 
the  committee  were  that  RTMA 
change  its  name  to  the  Electronics 
Manufacturers  Association,  or  some 


similar  name,  a  division  for  manu¬ 
facturers  of  advanced  electronics 
products  be  established  within  the 
association,  and  the  engineering  de¬ 
partment  be  expanded  and  technical 
standards  and  contract  specifica¬ 
tions  be  developed  for  advanced 
electronics  products  in  the  military 
and  commercial  sales  areas. 

Mr.  Thornton,  in  presenting  the 
report  prepared  by  Mr.  Foster  and 
himself,  pointed  out  that  the  elec¬ 
tronics  industry  has  expanded 
greatly  since  World  War  II  and 
that  for  the  last  three  years  the 
dollar  volume  of  sales  of  electronics 
equipment  to  the  Armed  Services 
has  exceeded  that  in  the  commercial 
equipment  field,  including  radio  and 
tv  sets. 


-MULUCAN  WINS  EDISON  RADIO  AMATEUR  AWARD 


Don  L  MnDicon  of  Soorqr#  Ariu  who  holpod  rally  .omorgoncy  aid  to  toraodo- 
itrickon  Arkansas  in  March  of  it52.  rocolTod  congratulatory  hondshokos  from 
W.  B.  Q.  Bakor.  QE  vlco-prosidont,  and  J.  Milton  Lang,  gonsral  monagsr  of  ths 
QE  tubs  dopartmont  oftor  ho  rocolood  tho  Edison  Badio  Amatour  Aword  for  out¬ 
standing  public  sonrico  by  n  radio  amatour  daring  1S52.  Don.  o  20-ycar-old  Biblo 
studont  oi  Harding  CoUogo  In  Boorcy,  stuck  to  his  radio  amatour  rig  almost 
without  rolioi  for  moro  thon  fivo  days  to  bring  omorgoncy  holp  to  Soarcy  ond 
tho  noarby  towns  oi  ludsonio  and  Bald  Knob 


I 
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L.  W.  Toogardon 


Teegardeii  Elected  Executive 
Vice-President  Of  RCA 

Election  of  L.  W.  Teegarden  as 
executive  vice-president  of  the 
Radio  Corporation  of  America  was 
announced  by  Frank  M.  Folsom, 
president. 

Mr.  Teegarden,  a  pioneer  merch¬ 
andiser,  has  been  active  in  the  elec¬ 
tronics  industry  for  many  years. 
Prior  to  assuming  his  new  post,  Mr. 
Teegarden  was  vice-president  in 
charge  of  technical  products  of  the 
RCA  Victor  division.  In  this  posi¬ 
tion,  he  supervised  the  activities  of 
both  the  engineering  products  de¬ 
partment  and  of  the  tube  depart¬ 
ment. 

“Under  Mr.  Teegarden’s  leader¬ 
ship,  the  activities  over  which  he 
has  had  responsibility  have  attained 
new  high  levels  of  success,”  said 
Mr.  Folsom.  “His  election  to  the 
post  of  executive  vice-president  of 
RCA  is  fitting  recognition  of  his 
administrative  achievements  over 
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Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs  England  .  Grams  ‘Electronic  Old  Hill,  Cradley  Heath. 


u/cUcid 


Radio  set  makers  everywhere  have  acclaimed  the  Monarch  automatic  record 
changer— the  brilliant  new  changer  with  the  exclusive  ‘  Magidisk  *  auto-selector 
it  Now  7',  10'  and  12'  records  may  be  intermixed  and  played  at  33i,  45  or 
78  r.p.m.  with  a  realism  and  a  purity  of  tone  hitherto  impossible  it  Simple 
centralised  control  provides  easy  selection  of  record  speed  and  *On.*  ‘Off,’ 
*  Reject  *  it  New  extended  frequency  range  dual  stylus  crystal  pick-up  faithfully 
reproduces  the  most  fragile  overtones  it  Fine  engineering  guarantees  a  lifetime 
of  trouble-free  service  it  The  price  is  competitive— send  for  details. 
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the  many  years  he  has  been  with 
RCA.” 

Since  joining  RCA  in  1930  as  a 
district  sales  manager,  Mr.  Tee- 
garden  has  held  increasingly  re¬ 
sponsible  positions  on  behalf  of 
RCA  Victor  activities.  In  1936,  he 
became  the  first  to  serve  as  regional 
manager  with  responsibility  for  the 
merchandising  of  all  RCA  Victor 
products.  His  success  in  establish¬ 
ing  this  position  led  to  the  forma¬ 
tion  of  a  regional  organization  on  a 
nation-wide  basis. 

Six  years  later  Mr.  Teegarden 
was  named  assistant  general  sales 
manager  of  all  RCA  Victor  product 
activities.  He  was  appointed  gen¬ 
eral  manager  of  the  tube  depart¬ 
ment  in  1944,  and  a  year  later  was 
named  vice-president  in  charge  of 
this  department. 

Under  his  direction,  the  tube  de¬ 
partment  achieved  mass  production 
of  television  picture  tubes  for  home 
receivers. 

Mr.  Teegarden ’s  responsibilities 
were  increased  in  1949  to  include 
supervision  of  RCA  Victor’s  engi¬ 
neering  products  department,  which 
has  since  established  new  sales 
records  under  his  direction. 


PACKARD-BELL 
BREAKS  GROUND 


Conpany  rascuthrM  at  Packard-B*U 
9rottiid-br*aklnq  c«r*monlM  ior  th« 
$750,000  addition  to  Ita  tr  ond  radio 
plant  woro.  loft  to  riaht:  Robort  S.  Boll, 
oxoaitivo  Tlco-prooldont;  Horbort  A. 
BolL  prooldont  and  ioundor,  and  loo  M. 
Spain,  Tloo-prosldont.  Tho  now  SS.000 
•q  h  building  will  contain  two  unlUi  a 
dlTlfllon  lor  milling  and  oosombllag  tr 
cablnots.  and  on  oloctronlcs  oocHon  ior 
govommonl  contracts 


Beckman  Begins  Construction  On  $2  Million  Plant 


Arnold  0.  Beckman,  president  and 
founder  of  Beckman  Instruments, 
Inc.,  officially  broke  ground  recently 
for  the  new  $2  million,  200,000  sq  ft 
instrument  factory  and  administra¬ 


tive  offices  to  be  erected  on  a  40-acre 
site  in  the  La  Habra-Fullerton  area 
of  California.  First  occupancy  of 
the  plant  is  scheduled  for  midsum¬ 
mer. 


WestinghonseToBuy  Philco^s  TV  Station  WPTZ 


E.  V.  Huggins,  president  of  West- 
inghouse  Radio  Stations,  Inc.,  and 
James  H.  Carmine,  executive  vice- 
president  of  Philco  Corp.,  an¬ 
nounced  jointly  that  Westinghouse 
had  arranged  to  purchase  tv  station 
WPTZ  in  Philadelphia  from  Philco. 
Approval  of  the  FCC  is  being 
sought.  Acquisition  of  the  station 
will  involve  approximately  $8.5  mil¬ 
lion. 

In  commenting  on  the  proposed 
transfer  of  ownership,  Mr.  Carmine 
said,  ’’Sale  of  station  WPTZ,  at  this 
time,  will  enable  Philco  to  concen¬ 
trate  its  activities  in  its  principal 
fields  of  research,  development  and 
production  of  tv  receiving  sets, 
radios,  and  major  appliances  which 
are  merchandised  through  its  dis¬ 
tributors  and  dealers,  and  the 
manufacture  of  electronic  equip¬ 
ment  for  government  and  indus¬ 
try.” 

Mr.  Higgins  said,  “This  is 
another  step  toward  completion  of 
our  plans  to  bring  additional  service 
to  the  millions  of  people  living  in 
areas  served  by  Westinghouse.” 


After  approval  of  the  purchase 
by  the  FCC,  WPTZ  will  become  the 
second  tv  station  to  be  operated  by 
Westinghouse.  The  first  is  WBZ- 
TV  in  Boston. 

Federal  Elects  Maginnis 
V-P  And  Chief  Engineer 

The  election  of  William  P.  Magin¬ 
nis  as  vice-president  and  chief  engi¬ 
neer  of  Federal  Telephone  and 
Radio  Corp.  was  announced  by 
Henry  C.  Roemer,  president  of 
Federal. 

Mr.  Maginnis,  who  will  direct 
telephone,  radio  and  vacuum  tube 
engineering  for  Federal,  joined  the 
company  in  1951.  He  was  with  RCA 
for  21  years  and  headed  components 
engineering  at  the  RCA  Camden 
plant  prior  to  joining  Federal. 
Previous  to  his  Camden  assignment, 
Mr.  Maginnis  was  chief  engineer 
at  the  RCA  manufacturing  plant  in 
Bloomington,  Ind. 

Graduating  from  the  University 
of  Pennsylvania  in  1929,  Mr.  Ma¬ 
ginnis  started  his  career  in  com- 
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SUPEB  flEGULATED  VOLTAGE  A  CDBBENT  STANDABD 

TYPE  M-DC-2 

For  Accurate  Calibration  oi  D.  C.  Voltage  and  Current  Instruments 


The  super  regulated  voltage  &  current  standard  provides  simple, 

accurate  calibration  of  D.  C.  Voltmeters  and  Milliometers.  It  is  an  accurate 
voltage  or  current  source  for  Analog  Computer  instrumentation.  The  instrument 
is  a  rugged,  dependable  secondary  standard  for  general  laboratory  and  produc¬ 
tion  use,  which  replaces  the  Potentiometer  and  its  accessories,  i.e..  Galvanometers, 
Standard  Cells,  Power  Supplies,  and  Precision  Resistors, 

The  instrument  is  a  super  regulated  power  supply  with  an  internal  reference 
standard  cell,  precision  resistance  decade  and  precision  load.  It  is  required  wher¬ 
ever  accurate  D.  C.  current  and  voltage  standards  are  maintained. 


SPECmCATIONS 


OUTPUT: 

0  to  109.99  Volts  D.  C. 

(in  0.01  volt  step>s) 

0  to  109.99  mA  D.  C. 

(in  0.01  mA  steps) 

ACCUMCY: 

Voltage,  0.05%  of  indicated  voltage. 

Current,  0.05  %  of  indicated  current. 

RIPPLE: 

Less  than  0.08  millivolts  at  full  voltage  output. 

LOAD  IMPEDANCE: 

Full  scale  voltage, 

Load  may  be  os  low  as  1000  ohms. 

Full  scale  current. 

Load  may  be  as  high  os  1 000  ohms. 


LOAD  DEPENDENCE: 

Within  the  range  specified,  the  load  depend¬ 
ence  is  includ^  in  the  accuracy  of  the  cali¬ 
brator  and  automatically  compensated  for. 


INPUT  POWER: 

105-125  Volts,  60  cycle,  150  Watts  maximum. 


MOUNTING: 

Aluminum  cabinet  or  relay  rack. 

Panel  size,  19”  x  83/4",  depth  16". 

Net  weight  40  pounds. 

Shipping  weight  65  pounds. 

(Data  subject  to  change  without  notice.) 


RADIATION  INC. 

MELBOURNE.  FLORIDA 
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William  P.  Maginnia 


munications  engineering  at  the 
Bell  Telephone  Laboratories,  Inc., 
in  New  York.  In  1930  he  left  Bell 
to  begin  his  long  association  with 
RCA. 


Clevite  Acquires 
Transistor  Products 

Clevite  Corp.  announced  recently 
that  it  is  acquiring  a  majority  stock 
interest  in  Transistor  Products, 
Inc.,  of  Boston,  Mass. 

Transistor  Products,  -  Inc.  was 
formed  in  March,  1952  to  engage  in 
the  development  and  manufacture 
of  transistors  and  diodes.  Roland  B. 
Holt,  formerly  director  of  the 
Nuclear  Research  Laboratory  of 
Harvard  University,  is  president 
The  company  has  a  license  from 
Western  Electric  Co.  and  is  produc¬ 
ing  transistors  on  a  small  scale. 

Development  work  in  the  tran¬ 
sistor  field  has  been  going  on  in  the 
Clevite  group  for  several  months. 
Brush  Electronics  Co.,  a  Clevite  sub¬ 
sidiary,  is  also  licensed  by  Western 
Electric.  This  development  pro¬ 
gram  will  be  consolidated  with  that 
of  Transistor  Products,  Inc.,  it  was 
stated. 


Th#  Itckmon  Modtl  V  Micro-Microommtttr^for  th« 
iiito«ur«m«nl  of  tktrtmtly  imoH  •loctricol 
cvrrtnU.  0oclrmon  fntfrvmonft,  fnc.,  Sovfh  faiodtno« 
CotilorniQ. 


TO  MIASURE  ELECTRICAL  CURRENTS  as  small  as  three-tenths 
of  a  trillionth  ampere  within  5%,  the  Beckman  Model  V 
Micro-Microammeter  depends  on  precision  ambient  com¬ 
pensation  by  an  EDISON  $ealed-in-glass  thermostat. 

IN  OPERATION,  the  Micro-Microammeter  conducts  the  cur¬ 
rent  to  be  measured  through  a  very  high  input  resistance 
—  from  3x10^  to  10^*  oh^.  The  voltage  produced  across 
this  resisunce  charges  a  vibrating  reed  capacity  modulator, 
oscillating  at  120  cycles  per  second,  which  converts  the 
volttge  to  an  alternating  signal.  After  passing  through  a 
four-stage  amplifier,  the  signal  is  converted  back  to  direct 
current  for  measurement. 

WITHOUT  THE  PROTECTION  of  an  EDISON  thermostat  to  con¬ 
trol  the  temperature  of  the  input  compartment,  the  pre¬ 
cise,  1  %  reproducibility  could  be  destroyed  through  varia¬ 
tion  of  the  temperature  with  input  resistance  or  contaa 
potential  of  the  vibrating  reed. 

EDISON  THERMOSTATS  feature  subility  measured  in  years, 
control  within  =^0.1*  F  and  capacity  to  113  volts,  8  am¬ 
peres  d.c.  or  1000  watts.  Edison  temperature  control 
engineers  will  be  glad  to  work  with  you  on  the  solution 
of  your  ambient  protection  problems.  Just  call  or  write  toi 


TIME  hoi  no  opporont  tlloci 
on  Edison  Sooltd-in.Cloii 
Thormoslots, 


CBS*Hytron  Plans 
New  TV  Tube  Plant 

Plans  for  the  construction  of  an 
ultra-modern  tv  picture  tube  plant 
and  warehouse  in  Kalamazoo,  Mich., 
were  announced  by  Bruce  A.  Coffin, 
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BRING  US  YOUR  HEADER  PROBLEMS! 


1 


TELEVISION 

and  other  electric 
installations 


iltm 


Low  cost  drown  steel 
Ground  Rods,  heavily  cop¬ 
per  plated  to  insure  perfect 
electrical  contact — and 
pointed  for  easy  driving.  In 
4/  6'  and  8'  lengths,  H  to 
H"  diameter.  Send  for  Bulletin  and 
prices,  and  use  Premax  in  your  TV 
installations. 


I  PREMAX  PRODUCTS] 

DIVISION  CHISHOLM  RYDER  CO.,  INC 


S301  Highlatid  Av«.,  NtoRoro  Falb,  N.  Y. 


Pinpoint 

Accuracy 

i  Focalizer 
/  Adjustment 

g  <CELITf  SERYUIUM-COF- 
g  PER  tcrtwdrivtn  or*  Hi« 
M  antwtr  to  OCCMRt*  OdhMt- 
M  inMt  of  fecoUnr  colb.  Thcy'r* 
g  nM-inoOTttk,  non-iporkiiifl  ond 
g  mart  fangiM  mbtant  thon  ttMl 
g  .  .  .  ytt  tNtIr  points  do  Mt 
g  rtqviro  conttoot  rogrindlng  liko 
g  fibro  or  plastic  tools.  Irood, 
g  toporod  blodo  fits  adiostniMt  scrtw 
g  SNUGLY.  10"  shank  rsocbos  Into 
/!  cbassb  oosily.  Why  bo  witbont  this 
'  tool— ask  your  doolor  nowl 


XCELITE 

INCORFORATID 
(formerly  Aark 
Motafwora  Co.,  IlK.) 
Dost.  C 

Orchard  Fork,  N.  Y. 


LOOK  TO 


VW.I.  J,** 


h 
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—  We  make  ihem  all,  ranging  from  2-  and  3-electrode  crystal 
holder  bases  and  standard  octal  headers,  to  14-  and  18-terminal 
headers  for  sealed  Transformer  and  Relay  applications  —  with  a 
wide  selection  of  styles  and  siies  in  our  scries  of  basic  designs. 


SPECIAL  DESIGNS 


—  We  also  manufacture  Scaled  Headers  and  Terminals  to  meet 
special  requirements,  and  will  be  glad  to  quote  upon  receiving 
your  specifications. 


COMPLETE  ASSEMBLIES 


—  We  have  facilities  for  handling  the  complete  assembly  of  many 
units  —  including  wiring,  evacuating  and  pressure-filling  enclosures. 


NEW  CATALOG 


—  Just  off  the  press,  a  new  Hermaseal  catalog,  with  descriptions 
and  specifications  of  some  of  our  standard  Scaled  Headers  and 
Terminals.  Write  for  your  copy  today! 


THE  HERMASEAL  CO,  Inc.  ElUrart^^y  IndioMi 


Examine  FREE 


Maaswramants  Carparotlen 
MODEL  31 

INTERMODULATION 

MHER 

•  Comp/«f«fy  S^H-Coraahfd 
•  Dinct  Reading  For  Rapid, 
Acrurato  Moasuromontt 

Ta  insure  peak  perfermance  from  all 
audio  tysfemt;  for  correct  adjutlnient 
and  maintenance  of  AM  and  FM  re¬ 
ceivers  and  transmitters;  checking  line¬ 
arity  of  film  and  disc  recordings  and 
reproductions;  checking  phonograph 
pickups  and  recording  styli;  odiusting 
bias  in  tope  recordings,  etc. 

The  gerterotor  section  produces  the 
mixed  low  and  high  frequeiKy  signol 
required  for  intermodulation  testing. 
A  direct-reading  meter  measures 
the  input  to  tho  onalyxer  section 
and  indicates  the  percentage  of 
intermodulation. 


MEASUREMENTS 

CORPORATION 

ONTON  NfW  JfflSiY 


IH 


TO  Fifth  Ay««iu«,  *kww  11.  N.  T. 

IPIWMW  Md  mm  m  cm  oi  PULSB  TCCnNI^iP4l  for  | 
FREE  •umlnallon.  within  lO  days  I  will  stOwr  rw-  ■ 

I  turn  th«  book  and  owa  nothlak,  or  kasft  It  ond  rrmit  r 
$3.68  down  (pl«*a  poataffa)  sod  $3  asonthly  for  t  | 
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Here  are  cross  sections  of  two  Teflon  rods  wliicfi  were  dyt-tested  for  porosity  .  (i  12 
macnificationj.  The  Fluoroflen  T  rod  ileft^  shows  no  capillary  absorption  of  dye  It  makes 
more  stable  insulation  than  the  rod  at  right  where  porosity  has  enabled  dye  to  penetrate 


(conHaMd) 


PLANTS  AND  PEOPLE 


president  of  Hytron  Radio  and  Elec¬ 
tronics  Co.  The  new  manufacturinsr 
facilities  form  part  of  the  com¬ 
pany’s  expansion  plans  to  answer 
the  growing  demands  of  the  tv  in¬ 
dustry. 

The  new  Kalamazoo  plant  is 
scheduled  for  occupancy  in  June 
1954,  when  production  will  start.  It 
is  expected  that  the  full  operating 
rate  of  production  will  be  reached 
by  the  fall  of  1954.  The  235,000 
sq  ft  plant  has  been  designed  for 
production  of  the  new  large-screen 
tv  picture  tubes  under  the  direction 
of  Charles  F.  Stromeyer,  CBS- 
Hytron’s  vice-president  in  charge  of 
engineering  and  manufacturing. 
The  manufacturing  equipment  will 
incorporate  the  latest  automatic 
techniques  in  the  manufacture  of 
the  large  21-inch  to  30-inch  picture 
tubes. 


Are  you  getting 


Raytheon  Forms  Special 
Products  Division 

The  formation  of  a  Special  Prod¬ 
ucts  Division  of  the  Raytheon  Tele¬ 
vision  and  Radio  Corp.  was  an¬ 
nounced  recently  by  H.  C.  Mattes, 
executive  vice-president. 

Raul  H.  Frye,  formerly  director 


Non~porous  FLU0R0FLEX®-T  rod,  tube,  sheet 
assure  optimum^  electrical  stability  in  parts 


At  its  optimum  electrical  values.  Teflon  is  virtu¬ 
ally  the  perfect  dielectric  material  for  UHF  use. 
If,  during  extrusion  or  molding,  however,  a  high 
degree  of  porosity  results,  dielectric  strength, 
power  factor  and  dielectric  constant  are  bovmd 
to  be  affected.  That’s  because  porous  insulation 
means  absorbent  insulators. 

As  the  above  photographs  show,  Fluordflex-T 
is  non~porous.  This  is  achieved  in  two  ways.  (1) 
By  processing  on  equipment  especially  designed 
to  compact  Teflon  powder  to  the  critical  density. 
(2)  By  not  bleaching  out  Teflon’s  natural  spot¬ 
ting  at  the  expense  of  optimum  density. 

Fluoroflex-T  products  are  also  stress  relieved. 
Result:  Non-porous  rods,  tubes,  and  sheets  that 
not  only  give  greater  electrical  stability  but  also 
dimensional  stability  and  fewer  rejects  in  ma¬ 
chining.  Write  for  Bulletin  FT-18. 

*  DuPont  trade  mark  for  its  tetraftuoroetht/lene  reein. 

•  RetMoftex  trade  mark  for  products  from  fluorocarbon  resins. 


of  research  and  engineering  for  the 
company,  was  named  general  man¬ 
ager  of  the  new  division.  His  duties 
include  complete  supervision  of  all 
planning,  research  and  production 
for  the  division,  reporting  to  W.  L. 


corporation 


Belleville  9,  N.  J. 


SPECIALLY  ENGINEERED  FLEXIBLE  RESISTANT  PRODUQS  FOR  INDUSTRY 
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Advertisers: 

How  about 
the 

NUCLEAR 

field? 

There  are  a  good  many  adver¬ 
tisers  using  ELECTRONICS 
who  should  also  be  advertising  in 
NUCLEONICS. 

Particularly  in  instrumentation 
and  laboratory  equipment,  there 
is  a  cross-over  of  use  in  the  elec¬ 
tronic  and  in  the  nuclear  field. 

But,  there  is  very  little  cross¬ 
over  in  the  subscriber  lists  of  the 
two  publications  —  a  matter  of  a 
few  percentage  points. 

It  is  quite  possible  that  you  are 
doing  an  effective  presentation  of 
your  products  and  abilities  in  this 
excellent  issue,  but  are  missing 
such  presentation  before  one  of 
the  fastest  growing  fields  in  the 
country’s  history  — the  field  of 
atomic  energy. 

The  sales  representatives  of 
ELECTRONICS  are  also  the  sales 
representatives  of  NUCLEONICS. 
They  have  much  evidence  pointing 
to  the  opportunities  in  this  great 
NEW  field.  Ask  them  to  show  you 
what  your  potentials  can  be. 


NUCLEONICS 

ABC  ABP 

.4  MeCraw-Hill  Publiration 
330  West  42nd  St. 

New  York  36,  N.  Y. 


MEASURE  TIME 

From  10  JOicrosecoids  to  3  Secoids 


Tk«  time  interval  between  ony  two  com¬ 
ponents  in  electrical,  mechanical  or  electro¬ 
mechanical  tystems  can  now  be  measured, 
simply  and  accurately,  with  Model  110  Amer¬ 
ican  ChronoKope  and  Model  211  Input 
Adapter. 

For  complete  doKriptioo  on  IfccM 
anO  oltier  Cbronotcopci  end 
Adopters,  write  for  Bulletin  200  A. 

AMERICAN  CHRONOSGOPE 
CORPORATION 

310  West  Flret  St.  Mount  Vernon,  N.  Y. 


PRECISION 
in  MINIATURE! 


1  MUUvoll  Full  Scale  to  300  Volts 
10  Cycles  to  2  Megacycles 
Only  6"  high 

siao 

ALSO  — MATCHING 

510<B  OSCILLATOR 

18  Cycles  to  1.2  Megocydes 
Dlslortioa  Less  Than  0.2% 

Coaslont  Output  ±  0.5  db 


1150 

Utmraturm  on  Roquest 


lucK  MouNrim  moons 


105-125  V,  60c  Input 

OUTPUT  CURRENT  MAY  BE  SET  AT 
ANY  VALUE  BETWEEN  0.2  AND  50 
M.A.  D.C.  INCLUSIVE. 

AS  LOAD  VOLTAGE  VARIES  BETWEEN 
0-1 50V.  MODEL  1A-R  IS  CONSTANT 
WITHIN  1%,  MODEL  1B-R  WITHIN 
0.1%. 


ELECTRONICALLY  REGULATED 

D.C.  CONSTANT  CURRENT 
POWER  SUPPLIES 

OUTPUT  CURRENT  IS  HELD 
CONSTANT  AS  LOAD  VARIES 


OTHER  MODELS  AVAILABLE 

W,,r.  D.(.'  10?  f... 

ASSOCIATED  SPECIALTIES  CO 
1751  MAIN  STREET 
OREFIELD,  PENNSYLVANIA 


DOUBLE  BARREL  ADVERTISING 

AvwWiBV  BAB  VVrW  W  B9  ■  wWWWWW^MIm 

leb  yeu  ueed  the  AmMs  eOeel  el heAMeptay  Adew* 

■Msg  emd  ^Wreet^MMI,  _  _ 

DIspleT  Adverthdeg  keeps  yeur  usbm  heises  the 
pehtte  mm*  heilde  preeMge. 

Direct  Meil  seppUmeele  yeur  Diepley  Adeirtlehig 
ft  ple-polete  year  Bceeege  right  le  me  eueetrilve  yeu 
wuut  te  reeeh— the  pereeu  urhe  huye  er  leBuieeie  Ae 


Aeh  far  mere  deleA  fafarmetlee  ledey.  Yea'S  he 
leed  et  the  lew  everuU  ceel  Md  me  teeted  eA 


He  CRAW-HILL 

BMICT  MAIL  UST  BIRVICC  I 


McGrow-Hill  Publishing  C0e,hic. 

SM  Wegl  42ad  StreM  New  Yack  9L  Mgw  Tgsk' 
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(continued) 
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Dunn,  vice-president. 

Shortly  after  his  appointment, 
Frye  named  Robertson  Gannaway, 
formerly  chief  technical  engineer, 


the  original  Focomag 


CUTS  RECEIVER  COSTS  BY  RUMINATING 
CENTERING  AND  FOCUSING  RHEOSTATS. 
Also  lowers  cost  of  power  transformer.  Perfectly  focuses 
27",  21"  and  all  smaller  tubes  having  ma^fetic  deflection. 
Highly  efiicient  ring  magnet  uses  only /4  oz.  Alnico  P.  M. 


NO  HARMFUL  EXTERNAL  FIELD.  Ring  magnet 
I  ^  completely  enclosed  by  the  external  shunt  (an  original 

Heppner  design).  This  prevents  the  leakage  field  from 
having  any  magnetic  effect  on  other  components. 
Uniform  field  produced  by  ring  magnet. 

rLBXlBLB  NYLON  AOJUBTINC  SHAFT  BLIMINATK8  BRBAItACE. 

Picture>p<MitioBiDf  lever.  You  epecifr  mountinf  arreofeoiret. 


Roberlton  Gannaway 


director  of  research  and  engineer¬ 
ing  for  the  Special  Products  Divi¬ 
sion. 


Sylvania  To  Erect 
Lab  Building 

The  radio  tube  division  of  Sylvania 
Electric  Products,  Inc,  today  an¬ 
nounced  plans  to  construct  a  120,000 
sq  ft  facility  in  Williamsport,  Pa., 
to  house  a  group  of  divisional  engi¬ 
neering  laboratories. 

The  new  laboratories,  according 
to  M.  J.  Burns,  general  manager  of 
the  radio  tube  division,  will  be  de¬ 
voted,  among  other  things,  to  de¬ 
velopment  work  and  pilot  plant  op¬ 
eration  in  radio  receiving  tubes  for 
military  uses ;  new  product  develop¬ 
ment  work;  fundamental  chemical 
research;  and  application  engineer¬ 
ing,  including  a  rating  laboratory 
in  which  tubes  will  be  evaluated  for 
performance  under  abnormal  condi¬ 
tions.  Other  research  and  develop¬ 
mental  activities  in  various  fields  of 
electronics  also  will  be  undertaken 
at  the  new  laboratories.  Actual  con¬ 
struction  is  not  expected  to  begin 
until  May  or  early  June.  The  labs 
Mill  be  in  full  operation  soon  after 
the  first  of  next  year.  Approxi¬ 
mately  400  persons  will  be  employed. 
Ralph  P.  Clausen,  chief  engineer  of 


WrUa  toimy  fm  on  Iguming  your  mi  cotfs  with  thi»  FOCOMAG. 


RtortttnUt)v«s;  Joho  J.  Kopol* 

60  E.  42n0  St..  N«w  York  17.  N.  Y. 

iomoo  C. 

506  Richoy  Ave..  W.  Collingfiwood,  N.  J. 

Raloh  Hftffoy 

R.  1.  U.  S.  27.  Coldwatof  Rd., 

Ft.  Wayno  3.  indi«r>« 

Irv.  M.  CoclifMio  Co. 

406  So.  Alvorodo  St..  Lot  Ar>oolot.  ColK. 


MANUFACTURING  COMPANY 

BmmA  Laka,  IWnata  (80  Milat  Northwaat  o(  Chicago) 

Fhaaai  S«« 

SPECIALISTS  IN  ELECTRO-MAGNETIC  DEVICES 
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the  radio  tube  division’s  general  en¬ 
gineering  department,  will  have  ex¬ 
ecutive  direction  of  the  operations 
of  the  new  laboratories. 


Bentley  Named  Chief  ' 

Engineer  At  DuMont  | 

Alfred  Y.  Bentlsy  has  been  named  | 
chief  engineer  of  the  receiver  divi-  I 
sion  of  Allen  B.  DuMont  Labora¬ 
tories,  Inc.,  it  was  announced  I 
yesterday  by  Irving  Rosenberg,  ' 
director  of  operations»of  DuMont's 
receiver  and  cathode-ray  tube  divi-  ! 
sions. 

Mr.  Bentley  had  been  chief  engi¬ 
neer  of  the  DuMont  cathode-ray  ! 
tube  division  since  1947.  Prior  to  | 
that  time,  he  was  assistant  head  of 
the  cathode-ray  tube  engineering 
department,  the  position  to  which 
he  was  assigned  when  he  joined  the 
DuMont  organization  in  December, 
1945. 

Mr.  Bentley  replaces  Robert  J. 
Cavanagh  in  his  new  post  Because  , 
of  the  pressure  of  DuMont’s  re-  i 
search  and  development  activities, 
Mr.  Cavanagh  will  return  to  his  , 
original  engineering  and  research 
post  with  DuMont’s  research  | 
division. 


Consolidated  Engineering  { 
Makes  New  Moves 

Plans  for  the  development  of  “In¬ 
strument  Park,’’  a  landscaped  and 
architecturally  controlled  industrial 
community  with  a  “university 
campus  atmosphere,’’  were  revealed 
by  Philip  S.  Fogg,  president  of  Con¬ 
solidated  Engineering  Corp.  The  : 
Arm  has  Aled  an  application  with  | 
the  Pasadena  Planning  Commission  | 
requesting  a  zone  change  to  permit  ' 
light  manufacturing  use  of  a  20- 
acre  site  north  of  the  company’s 
e.xisting  plant.  . 

Mr.  Fogg  also  announced  the  pro-  ! 
motion  of  Hugh  F.  Colvin,  35-year-  i 
old  engineer-executive,  to  the  posi-  | 
tion  of  vice-president  and  treasurer  ! 
of  the  company. 

Election  of  Kneeland  Nunan  as 
executive  vice-president  and  mem¬ 
ber  of  the  board  of  directors  of  Con¬ 
solidated  Vacuum  Corp.  of  Roches¬ 
ter,  New  York,  newly  acquired  j 


‘TALKS 


Something  new 
in  Precision  Potentiometers  •  •  • 

the  standardization  of  a  Non-Linear  Precision  Potentiometer, 
the  type  RVP3-S59  Sine-Cosine  potentiometer,  one  of  the  many  types 
standard  with  the  Technology  Instrument  Corporation,  performs  two 
operations  in  a  single  potentiometer  assembly  . . .  two  wipers 
spaced  90  degrees  apart  yield  both  sine  and  cosine  outputs. 


535  Moia  Street,  Aetea,  Masioehasett*,  Tel.  ACtea  3-7711 


I.  Total  rotistanco;  20,000 
ohim  plot  or  minus  5  per  cent 
botwson  tofminals  1  and  3. 

3.  Accuracy:  Plus  or  minus 
.5  pof  cont  of  Iho  poak 
to  poak  amplitudo. 

3.  Maximum  voltago;  Consorvo- 
tivoly  rotod  as  tO  volts 
botwoon  tormiital  1  aitd  3. 

4.  Lifo:  Guarantood  for  at 
loast  500,000  comploto 
cyclos  in  oitbor  diroction 
at  30  rpm. 

5.  Potontiomotor  baso;  Pro- 
cislon  mochinod  aluminum 
lorigirtotod  by  TICI  Pnishod 
with  corrosion  rosistant 
bIcKk  Alumilito. 

6.  All  Rxod  connoctiens 
are  soldorod. 

7.  Wipors:  Palinoy  spring 
wipor  with  doublo  contact, 
for  positivo  oloctrical 
connection,  long  wear 
and  light  torque. 

t.  losistarKO  Elomont:  Karma 
wire  with  lomporaturo  co* 
ofRciont  of  .00003  ports 
per  degree  centigrade. 

9.  Slip  Rings:  Inlaid  coin  silver 
slip  rings. Palinoy  contacts 
on  dual  brushes  for  positivo 
connection  and  low  contact 
resistoTKe. 

10.  Full  humidity  protection 
with  type  76*S  fungus  re¬ 
sistant  varnish. 

II.  Units  may  bo  ganged,  using 
TIC’s  patented  “Constrict-O- 
Grip"  clamp  rings  which 
permit  precise  phasing  with 
omaiing  ease. 


TIC  Standard  potentiometers  have  the  same  built-in  precision 
and  craftsmanship  normally  found  only  in  custom-built  products. 
Research,engineering  and  design  facilities  for  special  construc¬ 
tions  and  non-linear  or  linear  functions  are  an  integral  part  of 
TIC  services^  Submit  your  potentiometer  problem,  whether  the  need 
is  for  standard  or  custom  design. 

fitginooring  Representatives 


Cleveland,  Ohio —  PRospea  1-6171 
Chicago,  III.  —  uptown  8-1141 
Rochester  N.  V.  —  Monroe  3143 
Canaan,  Conn.  —  Canaan  649 
Dayton,  Ohio  —  Michigan  8721 
Baltimore,  Md.  —  Plaia  7694 


Amprior,  Ont.,  Can.  —  Araprior  400 
New  York,  N.  Y.  —  MUrray  Hill  8-3838 
Cambridge,  Mass.  —  ELioc  4-1731 
llollywo^  Cal.  —  HOIlywood  9-6303 
Dallas,  Texas  —  Dixon  9918 
Bitighamtoo,  N.  Y.  —  Binghamton  3-1311 
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MINIATURIZATION 

Thru  contlont  rtMorch,  Acm*  trantform*r  •ngin««rt 
hav*  «lav«Up«d  datignt,  dial  tov*  pound*  and 
oonco*  in  weight  and  provide  long-life  perform¬ 
ance.  We  build  miniature  trontformor*  by  the  thou- 
coitd*,  each  individually  porfermorKe  tested. 


PRESSURIZED  SEAL 

Here  it  a  transformer  design  with  terminals  sealed 
under  pressure  with  a  resilient  sleeve  that  accom¬ 
modate*  expansion  and  contraction  of  temperature 
change*. 


PLASTIC  COATING 

This  is  one  of  a  number  of  ways  that  plastic  has 
been  adapted  to  seal  transformers  or  individual 
coil*  for  service  in  humid  atmospheres  or  under  con¬ 
dition*  which  breed  fungi. 


I  Kneeland  Nunan 

j 

I  subsidiary  of  Consolidated,  followed 
Mr.  Colvin’s  promotion.  Mr.  Nunan, 
;  former  vice-president  in  charge  of 
sales,  will  replace  Mr.  Colvin  at  the 
Rochester  operation. 


Ifi/rir  UJ 


ACME  ELECTRIC  CORPORATION 

314  WATER  STREET  •  CUBA,  NEW  YORK 

IN  CANADA:  ACME  ELECTRIC  CORPORATION  LTD. 
SO  NORTH  LINE  ROAD  •  TORONTO,  CANADA 


Aerovox  Plans  West 
CoaHt  Expansions 


Simple. ..Easy  to  Operate. ..Economical 
Standardization  of  Unit  Makes  This  New  Low 
Price  Possible. 

Maximum  economies  con  be  obtoined  only  by  use  of 
correct  frequency  ond  power  eombinaliont  when  apply¬ 
ing  the  techniques  of  induction  heating  to  manufacturing 
processes. 

It  is  significant  that  only  Scientific  Electric  in  the  present 
market,  can  offer  you  a  selection  of  frequencies  de¬ 
pending  on  power  required,  in  wide  power  range. 
2-3<A-S-6-7V^-10-12V^-1S-IB-2S-40-60  KW  (oil  units 
above  60  KW  ore  considered  custom  built).  This  means 
that  electronic  healing  equipment  produced  by  Scientific 
Electric  is  tailored  to  your  needs  . . .  fitted  perfectly  to 
the  task  entrusted  to  it,  enabling  you  to  keep  your 
initial  investment  in  equipment  to  a  minimum  while 
affording  you  oil  the  proven  odvontoges  of  electronic 
heating. 

Write  now  for  complete  information  or  send  samples  of 
work  to  be  processed.  Specify  time  cycle  for  your 
particular  job.  We  will  quote  on  proper  size  unit  for 
your  requirements. 


DESIGNERS  AND  MANUFACTURERS  OF  HIGH  FREQUENCY  AND  HIGH  VOLTAGE  EQUIPMENT  SINCE  1921 


soBTIIK 


UKM 


GARFIELD,  N.  J. 


Aerovox  Corp.  recently  announced 
through  its  president,  W.  Myron 
:  Owen,  the  construction  of  a  modern, 
completely-equipped  50,000  sq  ft 
plant  in  South  Monrovia,  California 
for  manufacturing  most  of  the 
I  Aerovox  line  of  capacitors.  Appoint- 
ment  of  George  M.  Ellis  as  chief 
application  engineer  for  all  Aero¬ 
vox  divisions  in  the  west  was  also 
made  known. 

The  new  plant  is  being  made 
available  to  west  coast  manufactur- 
I  ers  and  distributors  as  a  source  of 
electronic  components.  Thus,  Aero¬ 
vox  becomes  the  first  large  eastern 
capacitor  manufacturer  to  establish 
west  coast  manufacturing  facilities. 
Construction  of  the  new  plant  is  ex¬ 
pected  to  get  under  way  very 
shortly  and  it  is  estimated  that  the 
facility  will  be  in  operation  early 
this  summer. 

Mr.  Ellis  was  formerly  vice-presi¬ 
dent  and  chief  engineer  of  Acme 
Electronics,  Inc.,  a  subsidiary  of 
Aerovox  Corp.  In  addition  to  his 
new  duties,  Ellis  will  continue  as 
vice-president  of  Acme,  according 
to  Hugh  P.  Moore,  president  of  the 
division. 

Mr.  Moore  has  appointed  D.  A. 
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Gehlke  as  Acme’s  new  chief  ensri- 
neer  to  succeed  Mr.  Ellis.  Mr. 
Gehlke  formerly  was  associated 
with  Bendix,  Lear  and  Western 
Electric. 


Bloser  Named  V-P 
Of  Transicoil 


Measure  PHASE  Difference 
Directly  0''-360'’  •  •  • 


FCC  Appoints  Miller 

Commissioner  Robert  T.  Bartley  | 
announced  appointment  of  Kenneth 
W.  Miller  to  be  his  engineering  as¬ 
sistant.  A  member  of  the  FCC’s 
engineering  staff  since  1940,  Mr. 
Miller  has  recently  been  serving  as 
assistant  U.  S.  supervisor  for  CON-  i 
ELRAD  in  the  office  of  the  chief 
engineer. 

Mr.  Miller  was  an  engineer  in  the 


535  Main  Stract,  Acton,  MoMockutotts,  Ttl.  ACton  3-7711 


Dwight  W.  Bloser,  formerly  chief 
engineer  of  the  Transicoil  Corp, 
was  named  vice-president  of  the 
company,  it  was  announced  by  Wil¬ 
liam  M.  Henderson,  president.  Mr. 
Bloser’s  new  position  involves  su¬ 
pervision  of  the  design,  engineering 
and  production  of  control  motors, 
gear  trains,  induction  generators. 


servo  amplifiers  and  synchros.  Prior 
to  joining  the  company  in  1952,  he 
was  senior  engineer  of  Kearfott’s  , 
Motor  and  Synchro  Lab,  and  served 
in  an  engineering  capacity  with  : 
Sperry  Gyroscope,  Signal  Engineer-  ^ 
ing  &  Mfg.  Co.,  American  District 
Telegraph  Co.,  and  the  Bendix 
Aviation  Corp.  He  is  a  1933  grad¬ 
uate  of  Penn.sylvania  State  College. 


EN6INHRING  REPRESENTATIVES 

Chicaso,  III  —  UPtown  S-1141  Arnprior.  Ont.,  Can.  —  Arnpriot  400 

OcTcUnd.  Ohio  —  PRoapca  1-6171  Hollywood.  Cal.  —  HOIlywood  9-6J05 

Waltham,  Masf.  —  WAltham  S-6900  Dallaa,  Teaaa  —  Dlaoa  9911 

Booncon,  N.  J.  —  Boontoo  8-9097  Roaelaod,  N«w  Jcracy  —  Caldwell  6-4949 

Dayton,  Ohio  —  Michigan  8721  Wyncoce,  Pa.  —  Ogonu  8809 

Silver  Spring,  Md.  —  Sligo  7-990 


Corp. 


Dwlqhl  W.  Blosor 


Type  320AB  PHASEMETER 

•  ...  In  4  full  scale  ranges,  0O-36o,  00-90°,  OO-ISO®,  00.360°, 
without  ambiguity 

•  ...  Independent  of  voltage  amplitude  from  1  to  170  volts  peak 

•  ...  Independent  of  voltage  wave  form 

•  ...  Independent  of  frequency  from  2cps.  to  lOOkc.  (accuracy:  20cps- 
20kc,  1%  of  full  scale  +3°;  error  increases  slightly  above  20kc.) 

•  Large,  easily  read,  mirrored  scale  panel  meter 

•  Ease  of  operation  —  ideal  for  production  testing  or  laboratory  use 

•  Eliminates  tedious  and  inaccurate  oscilloscope  techniques 

•  Terminals  for  recorder  .  .  .  instantaneous  response  of  output  voltage 
to  phase  changes 

•  Incremental  accuracy  better  than  1%  of  full  scale 

•  Proven  performance  and  quality  workmanship 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics,  vibration, 
acoustics,  aerial  navigation,  electric  power  transformation  or  signalling, 
.  .  .  in  mechanical  applications  such  as  printing  register,  torque  measure¬ 
ment,  dynamic  balancing,  textile  and  packaging  machinery  and  other  uses 
where  an  accurate  measure  of  the  relative  position  of  moving  parts  is 
required  .  .  .  the  type  320AB  Phase  Meter  has  achieved  widespread 
approval  as  a  unique  and  versatile  measuring  instrument. 


For  further  information  on  measuring  phase,  send  for 
speciheation  bulletin  and  TIC  Laboratory  Reports 
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TERMALINE 

DIRECT  READING 

R.  F.  WATTMETERS 

(OUAl  lANOE) 

MODEl  *11 -.0-15  and  0-*0  Wotfi 
MODEl  «)3-0-30  and  O-tO  Wotti 
IMffPANCE>5P/^  Ohm* 


Models  6ll  and  612  are  popular 
instrupienu  in  research  and  design 
laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi* 
cation  services. 

They  are  ruggedly  built  for  portable 
use,  and  are  as  simple  to  use  as  a  D.C. 
voltmeter.  The  power  absorbing  load 
resistor  is  non-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

Ffqutncy  range:  30  to  500  MC  {30  to 
1.000  MC  by  spociol  colibrotion) 
Impedance;  51.5  OHMS-VSWR  let* 
than  l.l 

Accvracy:  Within  5%  of  full  scalo 
Input  connector;  FomoU  "N"  which  motos 
with  UG-21  or  UG-2IB.  Adoptar 
UG-I45/U  is  supplied  to  mot*  with 
VHF  plug,  PL259. 

Special  Scale  Model  "61s”  are  avail¬ 
able  as  low  as  watt  full  scale,  and 
other  models  as  high  as  5  K W  full  scale. 
Catalog  Furnishad  on  Roqutst 

k  ^  F  iNTMPinsig 


fARL  LIRSCOMR' 
ASSOCIATtS 


PLANTS  AND  PEOPLE  (continiwd) 

common  carrier  branch  of  the  In¬ 
ternational  Division  in  1946,  subse¬ 
quently  serving  as  a  branch  chief 
on  tv  broadcast  engineering  matters 
and  with  the  office  of  the  chief  engi¬ 
neer  on  international  broadcasting 
and  snecial  problems. 

Stromberg-Carlson 
Appoints  Engineers 

Malcolm  P.  Herrick  has  been  ap¬ 
pointed  chief  engineer  and  Rudolph 
G.  Miller  assistant  chief  engineer 
of  the  Stromberg-Carlson  Com¬ 
pany’s  Radio-Television  Division, 
according  to  C.  J.  Hunt,  general 
manager  of  the  division.  John  H. 
Craft,  Jr.  has  been  appointed  na¬ 
tional  service  manager  of  the 
division. 

Mr.  Herrick  has  been  with 
I  Stromberg-Carlaon  as  a  staff  engi- 
'  neer,  engaged  in  radio  and  tele- 
,  vision  design  and  production  engi- 
I  neering,  since  his  graduation  in 
electrical  engineering  from  the  Uni¬ 
versity  of  Maine  in  1944. 

Mr.  Miller  has  been  assistant 
chief  engineer  with  both  Colonial 
Radio  and  Detrola  Corp.  From  1945 
until  the  present  he  has  been  chief 
mechanical  engineer  in  Stromberg- 
Carlson's  Radio-Television  Division, 
a  post  he  continues  to  hold. 

Mr.  Craft  joined  Stromberg-Carl¬ 
son  in  1946  as  a  staff  engineer.  He 
was  transferred  to  the  company’s 
service  department  in  1949,  to  hold 
:  training  clinics  for  tv  service  men 
I  throughout  the  U.  S. 

I  Little  Plans  Second 
i  Research  Building 

I  Immediately  adjacent  to  its  re- 
j  cently  constructed  Mechanical-Divi¬ 
sion  building,  Arthur  D.  Little,  Inc. 


DEVELOPMENT 


PRODUCTION 


SECON 
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DIGITAL  COMPUTERS  .  .  .  DATA-HANDIING  SYSTEMS  .  ,  .  MAGNETIC  STORAGE  SYSTEMS .  . 
INSTRUMENTS  .  .  .  ANALOG  MAGNETIC  RECORDING  SYSTEMS  .  .  .  COMPUTING  SERVICE 


;\jE,CtROHIC 


mental  work  in  chemistry,  chemical 
engineering,  physics,  new  products 
and  production  methods  will  prob¬ 
ably  be  housed  in  the  building  by 
Jan.  1,  1954.  Ground  will  be  broken 
in  April  for  the  two-story  E-shaped 
brick  and  stone  structure,  to  be 
located  near  the  Concord  Turnpike 
in  Cambridge,  Mass.  A  large  audi¬ 
torium  will  be  incorporated  in  the 
building  and  will  be  used  for  semi¬ 
nars  and  meetings. 


MAGNETIC 
DRUM  STORAGE 
SYSTEMS 


Ashman  Named  President 
Of  Air  Associates 

Election  of  J.  E.  Ashman  as  presi¬ 
dent  and  director  of  Air  Associates, 
Inc.  was  announced  by  the  firm’s 
board  of  directors.  His  duties  in¬ 
clude  administration  of  the  com¬ 
pany’s  program  of  product  diversi¬ 
fication  and  broadening  of  markets. 

Previously  Mr.  Ashman  was  ex¬ 
ecutive  vice-president  of  Rockwell 
Manufacturing  Co.,  maker  of  Delta 
power  tools,  Nordstrom  valves  and 
other  products.  He  also  was  for¬ 
merly  associated  with  U.  S.  Steel 
and  Burroughs  Adding  Machine. 


AUTOMATIC  PROCESS 
CONTROL  SYSTEMS 


IRC  Founder  Is  Honored 

Ur.  Harold  Pender,  educator, 
inventor  and  founder  of  the  Inter¬ 
national  Resistance  Co.,  was  ad¬ 
mitted  as  Eminent  Member  into 
Eta  Kappa  Nu  Association  in  recog¬ 
nition  of  his  technical  attainments 
and  contributions  to  society  through 
outstanding  leadership  in  the  pro¬ 
fession  of  electrical  engineering. 


or  other 
’  HIGH  SPEED 
DATA  HANDLING 
REQUIREMENTS 


Huggins  and  Baudino 
Advance  At  Westinghouse 

E.  V.  Huggins  has  been  elected 
vice-president  of  corporate  affairs 
for  Westinghouse  Electric  Corp.  by 
the  board  of  directors.  This  is  a 
newly  created  position  with  the 
company. 

Mr.  Huggins  was  also  elected 
president  of  Westinghouse  Radio 
Stations,  Inc.  At  the  same  meeting, 
J.  E.  Baudino  was  elected  executive 
vice-president  in  charge  of  all  op¬ 
erations.  Mr.  Baudino  was  formerly 
general  manager  of  all  operations. 

Since  November  of  1951  Mr.  Hug- 


^  division  of  WtiBtninatan.  "Ktuati. 

Mr  # 

1902  West  Minnehaha  Avenue,  Dept.  E-10,  St.  Paul  W4,  Minnesota 
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gins  has  been  assistant  secretary  of 
the  United  States  Air  Force  with 
general  supervision  over  the  Air 
Force's  world-wide  installations,  its 
overseas  and  off-shore  procurement 
program,  and  relationships  with 
civil  aviation.  Mr.  Huggins  had  re¬ 
signed  as  executive  vice-president 
of  the  Westinghouse  Electric  Inter¬ 
national  Company  to  accept  the  Air 
Force  assignment. 

Mr.  Baudino  joined  Westinghouse 
in  1927  after  graduation  from  the 
University  of  Illinois.  He  has  been 
asisociated  with  Westinghouse 
broadcast  activities  since  that  time, 
serving  in  engineering,  business 
and  management  capacities  in  Pitts¬ 
burgh,  Boston,  Philadelphia  and 
Washington. 


insulation 


If  your  design  includes  a  coil,  lei  us  help  you 
select  proper  insulatinq  materials  .  .  .  with 
high  dielectric  values,  adequate  moisture 
resistance,  rugged  and  serviceable  physical 
properties.  Make  the  coil  a  strong  point  in 
your  product,  instead  oi  a  danger  spot.  Goto- 
Coil  Company,  65  Pavilion  Avenue,  Provi¬ 
dence  5,  R.  I.  New  York  Office:  10  E.  43rd 
Street,  New  York  17. 


New  Clare  Relay  Plant 
Completed 

The  new  relay  manufacturing 
plant  of  C.  P.  Clare  &  Co.,  just  com¬ 
pleted  on  Chicago's  northwest  side. 


aceirate  neas- 
^^^■reHents  an  many 
r  ehannels,  of  freqnency  and 
narrow-band  FM  doviation 


covers  50,000  sq  ft.  As  shown  above, 
it  is  of  one-story  windowless  de¬ 
sign,  with  the  exception  of  a  large 
glass  area  for  the  reception  room  in 
the  front  of  the  building.  Produc¬ 
tion  facilities  are  being  moved  to 
the  new  plant  as  rapidly  as  possi¬ 
ble.  . 


■  Primorily  sMful  in  maintnnonct 
mobiln-radio  equipmtnt,  to  FCC 

(pocificotiont,  thoM  LAMPKiN  instruments,  singly  or  in  combinotion,  offer  many 
possibilities  in  development,  production  ond  communication  testing. 

TTH  IM-S  MIOOMITIR  FRIOUina  METER.  TYPE  MS  FM  MOOUUTION  METER. 

R  hi4art4vM  lyH,  Rt  •eiriliS  iMlrwMirt  af  riaw-  R  •iiw-liaiilar'^iMriaiiietar  lyya  lertfannt  wilh 
Sttit*,  ylM  M«  hmtwnt.  iMlwiiie  cimlli  ialMrwMly  itaM*. 

-  COVERAGE  - 

e.l  ITS  MC.,  M  lanl  CW,  RM,  ar  FM  mmaaiittan.  CaaNawaat  IS  la  100  MC.,  aa  aaarky  IraasaiitMn. 

-  CALIBRATION  - 

•aaaral-aviaaM  lahla,  ptm  a**w*«0»  Raalatlaa  laOitatat  ay  fa  tS  KC  paak  Raaialiaa,  tiHiat  tiSa  at 

(araat  lat  aay  aaaihar  af  isailfic  fraevaaciai.  nrriar.  Na  charts  ar  faUas. 

-  ACCURACY  - 

0.00S%  aaO  hanar;  atilh  syai  cfcack  fac  NWV.  10%  af  fall  scala,  caa  ha  fiaM-cfca<kc4. 

-  FEATURES  - 

Chachi  aav  auaibar  af  frasaaaclas.  Siaialalas  RatstO  aaO  Iraahla-fraa.  Warai-ap  fiaia  taia 
VHF  Iraasaiiltars  far  aracita  rscaiaar  aliaaawat.  aiiaalat,  raaa-as  liaM  00  sacaaOs.  R  tara-fiaaar 

Walfbi  If.S  lbs.,  n-  arUa,  yrica  EltO.OO.  laaU,  wti|hs  1)  lbs.,  ir  aiOa,  yrka  $140.00. 


Williford  Elected  President 
Of  Link  Aviation 

E.  Allan  Williford  has  been 
elected  president  of  Link  Aviation, 
Inc.  by  the  firm's  board  of  directors. 
He  succeeds  Edwin  A.  Link, 
founder  of  the  company,  who  con¬ 
tinues  as  chairman  of  the  board  and 
director  of  research. 

Mr.  Williford  has  been  vice-presi¬ 
dent  and  general  manager  of  the 
Link  firm  since  he  joined  the  com¬ 
pany  in  1950.  A  graduate  of  the 
University  of  Illinois,  Williford  was 
previously  associated  with  Union 
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Carbide  and  Carbon  Co.  for  24 
years,  during’  which  he  rose  from 
salesman  to  general  sales  manager 
of  the  carbon  products  division  of 
National  Carbon  Co. 

In  1945  he  became  vice-president 
of  General  Analine  and  Film  Corp. 
and  general  manager  of  its  Ansco 
division  in  Binghamton,  N.  Y.,  re¬ 
signing  this  position  in  1949.  Soon 
after  he  became  associated  with 
Link. 


Kleinschniidt  Honored 


Edward  E.  Kleinschmidt,  founder 
and  pre.sident  of  Kleinschmidt  Lab¬ 
oratories  and  inventor  of  teletype 
and  the  new  portable  teletype¬ 
writer,  was  awarded  a  special  cita- 


IF  YOU  USE  MICROWAVES . . 

This  self-contained,  compact,  versatile 


WAVEMETER  TEST  SET 


Now,  with  one  easy-to-carry  instrument,  you  can 
determine  the  frequency  of  both  pulsed  and  c-w 
microwave  systems  .  .  .  you  can  make  accurate 
measurements  by  both  transmission  and  reaction 
methods.  Because  the  new  Wavemeter  Test  Set  needs 
no  external  power  source,  it  is  ideal  for  field  work — 
equally  good  for  laboratory  work!  Its  applicable 
range  is  from  2400  to  3400  megacycles.  A  low  cost 
instrument — now  in  production,  and  used  by  U.  S. 
Signal  Corps  as  #TS-117/GP. 

Write  us  today  for  bulletin  gmng  complete  technical  data 
on  the  Wavemeter  Test  Set! 

*IAcen*ed  under  Sperry  Patent!. 


Edward  E.  Klalntchmldt 


tion  by  the  Chicago  chapter  of  the 
Armed  Forces  Communications  As¬ 
sociation,  for  “his  distinguished 
contributions  to  the  progress  of 
civilian  and  military  communica¬ 
tions  particularly  in  the  field  of 
printed,  electrically  transmitted 
messages.” 


ELECTRONICS  DIVISION 
American  Encointic  Tiling  Co.,  Inc. 

904  Kenilworth  Ave.,  Lonsdale,  Po. 

Gentlemen: 

Please  send  your  Technical  Doto  Bulletin  on  the  Wavemeter  Test  Set. 
No  obligation,  o(  course. 

Nome . Title . 


Collins  To  Expand 
Dallas  Plant 

Collins  Radio  Co,  is  adding  35,500 
sq  ft  to  its  50,000  sq  ft  building  in 
Dallas,  Texas,  it  was  announced  by 
James  G.  Flynn,  Jr.,  general  man¬ 
ager  of  the  Texas  division. 

The  firm  began  its  operations  in 


Addreu. 
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PR00UCT\0N  CObU 

ftVt  PRODUCT  QURUTT 


DallEis  about  li  years  ago  with  a 
25,000  sq  ft  building,  and  a  few 
months  later  moved  into  an  addi¬ 
tional  plant.  The  new  addition  will 
bring  total  square  footage  in  the 
area  to  110,500  sq  ft. 

The  new  wing  includes  a  4,000 
sq  ft  cafeteria  for  employees  and 
4,000  sq  ft  of  additional  office  space, 
with  the  remaining  area  being  used 
for  manufacturing.  The  company 
expects  to  have  more  than  1,000  em¬ 
ployees  on  the  payroll  by  early 
spring. 


■  The  NEW  Hycor  Type  "P"  toroid  coils  are  hermetically 
molded  in  a  special  tough  plastic  compound.  They 
will  withstand: 

1^  Ambient  temperatures  from  —40  C  to  135  C. 

^  95%  humidity  .  .  .  boiling  salt  water. 

^  Amazing  degree  of  mechanical  shock. 

Space  saving;  Dimensions  of  Type  EM-3P  coils  shown  in  illustration  ore 
1-1/16"  O.D.  by  1/2"  thick.  (Inductance  up  to  7  henries.) 
Clearance  hole  for  a  6-32  mounting  screw  is  provided. 

Send  for  Bulletin  TP 


General  Porter  Joins 
Ultrasonic  Board 

Election  of  General  William  N. 
Porter  as  a  director  of  Ultrasonic 
Corp.  was  announced  by  Harold  W. 
Danser,  Jr.,  president.  General 
Porter  is  president  of  Chemical 
Construction  Corp.,  a  wholly  owned 


REPRESENTATIVES: 

Jack 

5707  W.  Lake  Street,  Chicago,  Illinois 
George  E.  Harris  &  Co., 
Box  3005,  Municipal  Airport,  Wichita,  Kansas 
Marvin  E.  Nulsen, 
5376  E,  Washington  St.,  Indianopolis  19,  Indiona 
Burlingotne  Associates, 
103  Lafayette  Street,  New  York  City 


11423  VANOWEN  STREET 
NORTH  HOLLYWOOD,  CALIFORNIA 
SUnset  3-3860 


Facts  you  should  kuow  about 

HEYCO  STRAIN  RELIEFS! 


THE  HEYMAN 
ORGANIZATION 
WITH  25  YEARS 
STAMPING 
EXPERIENCE 
HAS  MODERN 
PRESS  CAPACITY 
FOR  OVER 
2,000,000 
FINISHED 
STAMPINGS 
PER  DAY. 

ASK  FOR  BUUmN  33 


thm  Nylon  Bushings  that  Anchor  cord  to  housing 


General  William  N.  Porter 


subsidiary  of  American  Cyaiiamid 
Company  which  is  engaged  in  engi¬ 
neering  and  construction  of  chemi¬ 
cal  and  metallurgical  processing 
plants  throughout  the  world.  A 
graduate  of  the  U.  S.  Naval  Acad¬ 
emy  in  1909,  General  Porter  was 
chief  of  the  Chemical  Warfare 
Service  from  1941  through  1945. 


Bendix  Names  Walz 
Appointment  of  Richard  F.  Walz, 
former  sales  engineer  for  Audio 
Products  Corp.,  to  Bendix  Com¬ 
puter’s  administrative  staff  was  an¬ 
nounced  by  Palmer  Nicholls,  vice- 
president.  He  will  serve  as  sales 
and  engineering  aide  to  Maurice  W. 
Horrell,  assistant  general  manager 


BAMPlISt  Bond  wir*  tira  and  chottii  Information- 
Try  HEVCOS  at  no  co*t  to  you  — today! 

MADE  IN  ALL  SIZES  K7R  CLOCK  WIRE  TO  S-IQ/3  CABLE 
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of  the  dfvision. 

Walz  directed  the  initial  installa¬ 
tion  of  instrument  landing  equip¬ 
ment  at  Los  Angeles  International 
Airport  in  1942  as  project  engineer 
for  International  Telephone  Devel¬ 
opment  Corp.  In  1946  he  was 
named  chief  radio  engineer  for  Air- 
Associates,  Inc.,  and  in  1948  estab¬ 
lished  the  Walkirt  Co.  as  co-owner. 
At  Walkirt  he  developed  the  cir¬ 
cuitry  and  packaging  techniques  for 
which  the  company  is  known.  He 
sold  his  interest  in  1950  and  joined 
the  staff  of  Audio  Products. 


DIESEL 


GENERATOR  SETS 


GE  IModeniizes  Plant 

A  $400,000  modernization  program 
has  been  launched  by  the  General 
Electric  Co.  at  its  Bleeker  Street 
plant  in  New  York  City,  according 
to  an  announcement  by  plant  man¬ 
ager  Frank  Greene,  Jr. 

The  program  will  involve  the  in¬ 
stallation  of  machinery  to  be  used 
in  the  manufacture  of  polystyrene 
cabinets  for  clock  radios  and  table 
model  radios. 

About  8,000  .sq  ft  of  floor  space 
will  be  added  in  the  form  of  a  mez¬ 
zanine  constructed  in  a  two-story 
bay  of  the  plant.  This  mezzanine 
will  be  used  for  storage  of  raw  ma¬ 
terials.  Under  it  will  be  the  mould¬ 
ing  equipment.  Machines  have  been 
ordered  and  production  of  cabinets 
is  .scheduled  in  about  9  months. 


WJR — Detroit,  Michigan,  uses  200  kw.  GM 
Diasat  ganarotor  lat  at  ttond-by  powar  for 
50,000-watt  transmittar.  Compactnau  of  unit 
parmittad  inttollotion  in  garoga  adjoining 
trantmittar  building— aliminoting  cott  of  a 
spaciolly  dasignad  building. 


WKTV- UTICA,  N.  Y.,  utat  a  100  kw.  Gan- 
arol  Motors  Diatal  ganarotor  tat  for  ttond-by 
power.  Set  con  be  started  remotely  from  the 
control  room,  low  vibration  choroctarittk  of 
angina  permitted  imtollotion  in  room  odjo- 
cant  to  transmitter  and  within  30  faat  of 
studio. 


If  you  are  planning  stand-by  power,  be  sure  to  check  the  ad¬ 
vantages  of  General  Motors  Diesel  generator  sets,  listed  briefly 
below.  GM  Diesel  generators  are  meeting  the  exacting  re¬ 
quirements  of  military  service  in  all  parts  of  the  world.  They 
supply  emergency  power  for  more  than  1100  telephone  and 
telegraph  exchanges — for  microwave  relay  stations,  for  hos¬ 
pitals,  government  buildings,  banks,  airports.  There  is  a  GM 
Diesel  distributor  near  you  who  will  analyze  your  power  re¬ 
quirements  and  make  his  recommendations  without  obliga¬ 
tion.  Look  in  the  yellow  pages  of  your  phone  hook  for  his  list¬ 
ing,  or  write  direct  to  us. 

*  WIdo  rang*  of  modalt —  1 2  to  200 
kw.,  220  or  440  voitt,  $ingl«  or  Ihroo- 
phoM  curront. 

*  Excoilont  froquoncy  and  voltago  rogu- 
lofion  for  tha  mort  axocting  raqutra- 
mant*. 

*  fowarad  by  Ganorol  Motor*  Diatal  an¬ 
gina*— dapandobla,  imooth  2-cycla 
aparotlon- low  co»t  moinfanonca- 
aa«y  to  tarvica. 

*  luM  by  ona  monufocturar — on#  war¬ 
ranty,  on#  ra*pon*iblity  for  both  an¬ 
gina  ond  powar  ganarotor. 


Krypier  Advances  At  CBS 

The  appointment  of  George  Kry- 
gier  to  the  position  of  administra¬ 
tive  engineer  wa.s  announced  by 
Leopold  M.  Kay,  vice-president  of 
engineering  for  CBS-Columbia. 

Me  Krygier  joined  CBS-Colum- 
bia  in  1950,  serving  as  liaison 
engineer  with  Underwriter’s  Lab¬ 
oratories.  In  his  new  position,  Mr. 
Krygier  will  handle  engineering 
administrative  functions  and  co¬ 
ordinate  the  activities  between  the 
engineering  department  and  other 
divisions  of  the  company. 


*  liMtanl  puih-button  powar  darting  on 
•afo  Dla*al  fual- or  fully  automatic 
ttorting.  Immadlota  powar,  no  "warm¬ 
up"  pariod. 

*  Dapandobla  *tarting — no  *park- 
ignition  *ydam  to  foil  bacau*a  of  domp- 
na*(  or  corroden — dway*  raody  to 
dort. 

*  Eo*y  to  indoH- compact— llghtwaigltt 
— raquiratnotpaciolbuHding.no  *pacial 
ba*a.  Complata  indrumantation  pre- 
vidad. 

*  DMrlbwtoa  and  Daolar*  Ihroagbout  Mia 
coantry. 


Tetrad  And  Triad  Merge 

All  of  the  operations  of  Tetrad  Co., 
Inc.,  specialists  in  the  production  of 
miniaturized  electronic  components, 
have  been  consolidated  with  the 
operations  of  Triad  Transformer 
Manufacturing  Co.,  according  to  an 


DETROIT  DfifEL  ENOINI  DIVISION 

OENERAl  MOTORS  •  DETROIT  M,  MICHIOAN 

SINCIE  ENGINES  . . .  1 4  to  2ZS  H.P.  MUITIPIE  UMTi  ...  Up  to  140  H.P. 

/t  pays  to  on 


DIESEL 

POWER 


Wrifa  for  Ganarotor  Sat  Cotofog  6  SA  20. 
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announcement  by  the  latter  com¬ 
pany.  No  changes  in  personnel  ar*> 
contemplated. 


Astron  Expands  Plant 

Astron  Corporation  recently  ex¬ 
panded  their  plant  capacity  and 
manufacturing  facilities  in  East 
Newark,  N.  J.  The  additional  space 
will  enable  Astron  to  more  than 
double  productive  capacity  on  its 
line  of  quality  dry  electrolytic  ca¬ 
pacitors  and  greatly  increase  pro¬ 
duction  on  many  other  types  of 
capacitors  and  filters  for  both  mili¬ 
tary  and  commercial  use. 


Honeywell  Named  Chief 
Engineer  of  Servo-Tek 

C.  Clinton  Honeywell  of  Bergen- 
field,  N.  J.  has  been  named  chief 
engineer  of  Servo-Tek  Products 
Company,  according  to  an  an¬ 
nouncement  by  Floyd  V.  Wilkins, 
president  of  the  firm. 


REOH  PRECISION  WIRE  WOUND  RESISTORS  itoy  d«- 
PMdabl*  under  the  meet  adverse  conditions.  The 
resistance  changes  less  than  .0S%  after  completion 
of  the  MIL-R-«IA  tesH. 

The  resistor  Is  the  heart  of  your  electronic  equip¬ 
ment.  No  other  type  of  resistor  has  the  inherent 
stability  and  accuracy  of  a  REON  PRECISION  WIRE 
WOUND  RESISTOR. 

Specification  brochure  on  request, 
for  delivery  information,  coil  YOnkers  5-9(50. 

117  Stonldy  Avenue,  Yonkers,  N.  Y. 


Dalmo  Victor  Plans 
Plant  Addition 

Construction  plans  for  a  plant 
addition  to  house  a  military  equip¬ 
ment  test  laboratory  were  an¬ 
nounced  by  Dalmo  Victor  Company, 
San  Carlos  electronics  firm. 

Preliminary  approval  has  been 
given  by  the  San  Carlos  planning 
commission  for  the  75  by  100  ft  one- 
story,  tilt-up  concrete  structure  to 
be  erected  alongside  Dalmo  Victor’s 
main  plant. 

Tomlinson  I.  Moseley,  president 
of  the  company,  said  the  laboratory 
facilities  are  being  provided  by  the 
U.  S.  Navy  and  will  be  used  to  test 
various  equipment  under  opera¬ 
tional  conditions. 


SQUARE  PULSE  GENERATORS 


MILLIMICROSECOND 


MICROSECOND 

RANGE 


MODEL  100 

SQUARE  PULSE  GENERATOR 
New  York 

rOR  RACK  MOUNTING 

For  nuclear  pulse  work,  radar,  TV,  wide  band  amplifiers  and  in  the 
design,  calibration,  and  servicing  of  fast  electronic  systems; 

NOW— A  NEW  square  pulse  generator  with  a  rise  time  of  one  millimi¬ 
crosecond  (10**  seconds)  and  a  pulse  width  which  can  be  varied  from  one 
millimicrosecond  to  several  microseconds  provides  the  ideal  test  instrument 
for  fast  electronic  circuits.  Both  positive  and  negative  pulses  of  a  100  volts 
maximum  amplitude  into  low  impedance  cable,  such  as  50  ohms,  are  gener¬ 
ated,  the  pulse  amplitude  can  be  varied  from  100  volts  to  .006  volts  in  1 
decibel  steps  by  means  of  selector  switches  on  the  front  panel.  One,  two, 
or  more  pulse  outputs,  each,  of  which,  can  be  individually  attenuated  and 
delayed  are  available  in  various  models. 

FOR  FURTHER  DETAILS,  write  for  Bul¬ 
letin  “P-4A'’,  or  contact  our  engineering  division. 


WESCON  Appoints  Four 

Four  project-committee  chairmen 
for  the  1953  WESCON  (Western 
Electronic  Show’  &  Convention) 
have  been  announced  by  the  board 
of  directors. 

Coming  under  the  supervision  of 
Walter  Noller  of  Remler  Co.,  the 
WESCON  vice-president  represent¬ 
ing  IRE,  two  of  the  appointments 
are :  Bernard  M.  Oliver,  papers  com¬ 
mittee;  Wilson  Pritchett,  arrange- 


Electrical  and  Physical  Instrument  Corporation 

SoIh  anS  Basisats  Offica  [nglseerlng  Dh/i$ioi» 

25  Wttf  41r(  StTMf  42-19  27tli  Sfrtcl, 

Now  York  14,  N*w  York  Loag  Island  City  1,  Ntw  York 

TtlophoNt:  Laagoert  4-1510  Tcitpfcont:  Stillwoll  4-41(9 
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ments  committee. 

The  other  two  appointments  come 
under  the  supervision  of  Richard 
Hugjrins,  Huggins  Laboratories,  the 
WESCON  vice-president  represent¬ 
ing  WCEM  A.  These  are :  Les  Logan, 
hotels  committee;  David  H.  Rosa, 
visitors’  service  committee. 

Radio  Club  Re-elects 
Officers 

Officers  of  the  Radio  Club  of 
America  have  been  re-elected  and 
will  serve  the  club  during  1953. 
They  are:  president,  John  H.  Bose; 
vice-president,  Ralph  R.  Batcher; 
treasurer,  Joseph  Stantley;  corre¬ 
sponding  secretary,  Frank  H. 
Shepard,  Jr.;  recording  secretary, 
Frank  A.  Gunther.  Elected  to  the 
board  of  directors  were:  Ernest  V. 
Amy,  Edwin  H.  Armstrong,  George 
E.  Burghard,  Alan  Hazeltine, 
Harry  W.  Houck,  Jerry  Minter  and 
Harry  Sadenwaler. 

Airborne  Advances 
Lebenbaum 

Airborne  Instruments  Laboea-  | 
TORY,  Inc.,  has  announced  the  ap-  ! 
pointment  of  Matthew  T.  Leben-  ^ 
baum  as  supervisor  of  a  newly 
formed  applied  electronics  section  ! 


Matthew  T.  Lebenbaum 

in  its  research  and  engineering  di¬ 
vision.  Mr.  Lebenbaum  was  form¬ 
erly  an  assistant  supervising  engi¬ 
neer  in  the  radar  section.  Peter  D. 
Strum  has  been  appointed  assistant 
supervising  engineer  of  the  new 
section. 

From  June,  1942  until  he  joined 
Airborne  in  1945,  Mr.  Lebenbaum 


ZERO 

REPLACEMENT  FACTOR 


INCREDUCTOR 

CONTROLLABLE  INDUCTORS 


NEEDS 

NO  MOVING  PARTS 

THIS  FEATURE  COMBINED 
WITH  RUGGED,  SHOCK  RE¬ 
SISTANT,  COMPACT  AND 
LIGHT  WEIGHT  CONSTRUC¬ 
TION  PROVIDES  THE  IDEAL 
UNIT  FOR  ADVANCED  CIR¬ 
CUITRY.  WHEN  IN  ACCORD¬ 
ANCE  WITH  SPECIFICATIONS, 
INCREDUCTOR  UNITS  WILL 
LAST  INDEFINITELY. 

SOME  OF  THE  OUTSTANDING 
AND  VALUABLE  FEATURES  OF 
THE  INCREDUCTOR  UNITS 
ARE: 

WIDE  RANGE 
FAST  RESPONSE 
REMOTE  CONTROL 
HIGH  SENSITIVITY 
EXTREME  FLEXIBILITY 

wmTC  ON  YOUR  COMPANY  lETTERHEAO  POR  ENGI¬ 
NEERING  DATA  AND  TECHNICAl  lUllETINS  COVERING 
STANDARD  TYPES.  WE  Will  IE  GIAD  TO  GIVE  YOU 
OUR  RECOMMENDATIONS  REGARDING  YOUR  SPECIPIC 
PROtlEMS. 


c.o.s. 

I  MtlllVMIIIUIS 
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was  a  research  associate  with  the 
Radio  Research  Laboratory  at 
Harvard  University. 


any  shape  .  .  .  length  .  .  . 

ID  or  OD  .  .  .  to  meet 
your  specific  requirements 

SEND  FOR  ARBOR  LIST 

FrM  to  you  upon  request  . . .  lists  over 
1500  sixes  ...  all  promptly  available. 

A  free  sample  is  also  yours  for  the  ask¬ 
ing  ..  .  just  send  your  specifications. 

Precision  Paper  Tubes  are  spiral- 
wound  of  finest  dielectric  kraft,  fish 
paper,  cellulose  ocetate,  or  combina¬ 
tions. 

Write  us  today! 


1132 


l•''’9rClSl0N  2041  W.  ClrarlMtoii  St. 

r  7  ftont  No.  2:  7*  Chopol  St.,  HarHord,  Conn 

Also  Mfri.  ot  Precision  Bobbins 


IF  THE  WIRING  FAILS 


Chicago  47,  III. 


SO  DOES  YOUR 
PRODUCT’S  REPUTATION 


FOR  DEPENDABLE  PROimIcT  WIRING  USE 

^nnjsmw  Wm/te  Systems 

Year  after  year  —  for  over  ten  years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  produas. 
From  controls  to  complex  armed  forces  equipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  "on-schedule  delivery" 


assistance,  low  cost  production  and  "on- 
investigate  UNILECFRIC  today. 


fule  delivery” 


wiiscTMic  W/s/MB  Systems 


'  ManuFactur^d  by  » 

UNITED  MANUFACTTURING  &  SERVICE’ COMPANY, 


409  SOUTH  61h  STREET 


MIIWAUKEE  4  WISCONSIN 


LaPointe  Plascomold 
Changes  Its  Name 

The  company  name  of  the  LaPointe 
Plascomold  Corp  has  been  changed 
to  La  Pointe  Electronics,  Inc.,  it 
was  announced  by  company  presi¬ 
dent  Jerome  E.  Respess,  after  au¬ 
thorization  by  the  stockholders  of 
the  company  at  the  annual  meeting. 
The  name  change  was  desirable,  ac¬ 
cording  to  Mr.  Respess,  because  the 
major  products  of  the  company  are 
in  the  electronics  field. 

Two  top-level  promotions  were 
also  recently  made  at  LaPointe. 
William  A.  Damerel  was  appointed 
vice-president  of  LaPointe  Elec¬ 
tronics  and  Milby  M.  Hancock,  for¬ 
merly  general  manager,  was  ele¬ 
vated  to  the  position  of  assistant  to 
the  president. 


Tuerrk  Appointed  Research 
Head  of  Patterson,  Moos 

William  Titerck,  Jr.  has  been  ap¬ 
pointed  director  of  electronic  re¬ 
search  of  Patterson,  Moos  &  Com¬ 
pany,  Inc.,  of  New  York,  it  was  an¬ 
nounced  by  E.  M.  Patterson,  presi¬ 
dent  of  the  research  and  develop¬ 
ment  firm.  In  addition  to  his  new 
position  in  charge  of  one  of  the  six 
research  laboratories  of  the  com¬ 
pany,  Mr.  Tuerck  will  continue  as 
chief  engineer  of  Magnex  Corp.,  the 
production  affiliate  of  Patterson, 
Moos. 


Douglas  Fonr« 

Microwave  Co. 

R.  Harry  Douglas  announced  the 
formation  of  the  Douglas  Micro- 
wave  Co.  Inc.  of  New  York  City, 
which  he  heads  as  president  and 
chief  engineer.  Mr.  Douglas  has 
been  in  the  microwave  field  since 
1943  and  was  formerly  president 
and  chief  engineer  of  the  Kings 
Microwave  Co.,  chief  electronics  en¬ 
gineer  of  Bernard  Rice’s  Sons,  and 
an  engineer-officer  of  the  Signal 
Corps  Engineering  Labs.,  Ft.  Mon¬ 
mouth,  N.  J.  Microwave  and  radar 
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compo>ent8  and  test  equipment 
units  are  currently  being  manufac¬ 
tured  to  customer  specifications  as 
well  as  to  company  designs. 

Gertsch  Appoints  Rorden 

Robert  J.  Rorden  has  been  ap¬ 
pointed  chief  engineer  for  Gertsch 
Products,  Inc.,  Los  Angeles,  accord¬ 
ing  to  Len  Cutler,  vice-president 
and  chief  engineer.  He  had  previ¬ 
ously  been  with  the  Point  Mugu 
government  projects  several  years 
and  more  recently  with  Dalmo  Vic¬ 
tor  Co. 

I 

Industrial  Tubes  Expands  | 

Industrial  Tubes,  Inc.  now  oc¬ 
cupies  a  new  one-story  modem  fac¬ 
tory  building  constructed  especially 
for  the  production  of  industrial 
electronic  tubes.  The  corporation,  i 
which  was  formed  a  year  ago,  now  ' 
regularly  manufactures  industrial 
rectifier  and  thyratron  tubes.  Ac¬ 
cording  to  John  H.  Hutchings, 
president,  production  has  risen 
steadily  during  the  past  seven 
months  and  promises  to  double 
again  by  this  summer. 

OTHER  NEWS 

Raytheon  Sizes  Up 
Its  Defense  Orders 

Results  of  a  recent  survey  by 
Raytheon  Manufacturing  Company 
indicate  that  "small  business”  is  do¬ 
ing  all  right  for  itself  in  govern¬ 
ment  defense  orders. 

E.  F.  Leathern,  a.ssistant  to  the 
president  of  Raytheon,  states  that 
small  firms  are  getting  62  percent 
of  all  Raytheon  orders,  and  81  per¬ 
cent  of  those  which  these  concerns 
can  handle.  Raytheon  ranks  42nd 
among  the  100  leading  government 
prime  contractors  and  placed  orders 
totaling  $57  million  during  the  first 
three-quarters  of  1952. 

In  a  report  submitted  to  the  Air 
Force  Small  Business  Subcontract¬ 
ing  Program  Committee,  Mr. 
Leathern  stated  that  "Raytheon’s 
normal  purchasing  practices,  which 
generally  are  followed  by  most  large 
concerns,  require  that  we  place  as 
many  orders  as  possible  with  small 


INCOR^ORATfO 


CUSTOM  DESIGNED  PROTECTION 
lor  SUB-MINIATURE  TUBES  .  .  . 


.  mw  STAVtR 
SUB-MINI-SHIUD 


Here  is  a  combination  Shield,  Clip  and 
Mount  to  meet  your  T3  Sub-Miniature 
Tube  holding  and  shielding  require¬ 
ments.  j 

Wrap-around  shield  (A)  assures  'M 
close  tube  to  shield  contact  for  ^ 
maximum  heat  dissipation.  Firm  m 
clamping  action  of  phosphor  m 
bronze  shield  mount  (B)  se-  m 
cures  tubes  under  the  most  A 
severe  conditions  of  vibration 
and  shock.  Easy-to-get-at  rivet  t 
holes  in  base  of  mount  facili-  \ 
tate  easy  riveting  of  mount  to  V 
chassis. 


Sub-Mini-Shields  arc  now 
available  for  tube  types 
T3-I.T3-2.  T3-3,  and  T3-4; 
Diameter  .366"  to  .400". 


Manufa<tur«rt  of  fameut: 
MINI-SHIELDS  A  MINI-SFRINGS 
ioy  Shera,  long  Island,  N.  Y. 
lay  Share 

Our  Engineering  Department  Helcome» 
your  special  Subminiatiire  Shielding  prohhmn! 


WIRE  &  CABLE 


For  ALL  Your  Wiring  Needs! 


GOVT.  SPEC.  HOOKUP  WIRE 


COMPLETE  WAREHOUSE  STOCKS 


B  RNBACH 


RADIO 


BIRNBACH 


CO 


NC 


W«ITi  FOI 
CATALOG  S3-i 


UDSON 
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Remote  Control  Photos 


Gets  the  ^ 
action  every ^ 
time  because 
it’s 


INTERCONTINENTAL  MARKETING  CORP. 
251  Fourth  Avenue  •  New  York  10,  N  Y. 


Model  109 
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business,  not  only  because  this  pro¬ 
cedure  is  in  line  with  government 
requirements  but  also  because  we 
have  found  that  it  is  good  business 
to  do  so.  Improved  liaison,  better 
quality  and  quantity  control,  closer 
personal  attention  to  our  require¬ 
ments  and  competitive  prices  are 
among  the  advantages  resulting.” 

Raytheon  does  business  with  al¬ 
most  4,000  vendors,  of  which  over 
3,000  employ  less  than  500  people, 
Mr.  Leathern  stated.  Of  those  orders 
given  to  big  business,  76  percent  of 
the  purchases  were  for  items  which 
small  business  cannot  manufacture. 
Small  firms  are  not  equipped  to  sup¬ 
ply  such  items  as  glass  bulbs  for 
vacuum  tubes,  specially  treated 
metal  in  the  form  of  oxygen-free 
copper,  vacuum-cast  molybdenum, 
steel  alloys,  brass,  tungsten  and 
aluminum.  These  materials  and 
others  can  be  purchased  only  from 
big  business. 


Complete  Radar  ^ 

Test  Facility” 


Multi-Purpose  X  Band  Test  Equipment 


)  Displays  supplied  spectra  from  8.5  to 
10.  KMC  on  a  3'  CRT 

)  Delivers  CW,  square  wave,  FM,  or  pulse  (1, 5  or 
f  10  ns)  moduUted  RF,  8.5  to  10  KMC  up  to  25  MW 

i  Measures  average  power  of  CW  or  pulsed 
RF,  external  or  internal,  from  8.5  —  lOii  KMC 

3  Measures  applied  RF  from  8.5  — 10.5  KMC 
)  to  .1%  accuracy. 

AU  major  units  plug  in,  17*  x  I0%*  x  13*.  45  lbs. 


Spectrum  Analyser 


Power  Monitor 


Century  Metalcraft  Corporation 

BOX  2098-14806  oxnard  street 

VAN  NUYS,  CALirORNIA 


CELEBRATE  EDISON’S 
BIRTHDAY 


For  Efoctronlc  Rosoarch 


you're  all  set  for  as  many  as  24 
(or  48)  exposures,  made  singly  or 
in  rapid-fire  sequence,  as  fast  as 
8  per  second!  Robot-Star  automat¬ 
ically  moves  film  and  resets  shut¬ 
ter  after  each  exposure.  Sur¬ 
passes  human  efficiency  because 
of  its  built-in  clock-work  motor. 
Remote  control  release  and  other 
accessories  bring  new  camera 
applications  never  before  thought 
possible  in  science  and  industry 
as  well  as  for  personal  use. 

Takes  any  standard  film-color, 
too.  Gets  50%  more  pictures, 
with  55  exposures  instead  of  36 
per  loading.  Choice  of  Schneider 
lenses,  wide  angle  to  telephoto. 
For  new  camera  thrills  — get 
Robot-Star-from  $217.50. 


The  106th  birthday  oi  Thoma*  Alva  Edi- 
■on  wa*  c*l*brat«d  at  the  36th  annual 
luncheon  ol  the  Edison  Pioneers.  Pic¬ 
tured  at  the  luncheon  ore  Chorles 
Edison,  left,  honorary  president,  ond  GE 
president  Charles  E.  Wilson,  new  presi¬ 
dent  oi  the  Pioneers.  The  luncheon 
heord  principal  speaker  Tomes  A.  Farley 
discuss  the  topic  "Thomas  Edison,  the 
man,  the  inventor  and  the  philosopher" 


Now 
equipped 
to  lake 
35mm 
standard 
cartridges. 


Penn  State  Schedules 
Transistor  Short  Course 

A  TRANSISTOR  short  course,  de¬ 
signed  especially  for  practicing 
engineers  in  the  industrial  field  and 
for  engineering  faculty  members  of 


Write  for  aulherilatiYe  treatise  i —  ' 

‘New  Techniques  in  fhotegraphir  for  Industry 
ond  Science"— Sent  without  choree. 


ELECTRONICS 


Michigan  Offers  Courses 
In  Automatic  Control  { 

The  University  of  Michigan  Col¬ 
lege  of  Enjfineerinff  has  announced 
two  intensive  courses  in  automatic  j 
control.  The  first  is  scheduled  for  i 
June  15  to  20  and  the  second  for  i 
June  22  to  25,  1953.  The  courses 
are  intended  for  engineers  who 
want  a  basic  understanding  of  the 
field  but  who  cannot  spare  more 
than  a  few  days  for  the  purpose. 

The  purpose  of  the  course  is  to  ' 
make  it  easier  to  learn  by  a  co¬ 
herent  pre.sentation  the  funda-  ; 
mentals  of  modern  automatic  con-  i 
trol  and  by  providing  a  comprehen-  i 
sive  .set  of  notes  to  serve  as  a  j 
framework  for  further  study.  ! 

Extensive  use  will  be  made  of  | 
computing,  instrumentation  and  1 


thermistors 


Mayb«  yoiir  need  for  these  temperature  res|M>n- 
sive  resistors  can  lie  satisfiMl  by  a  type  we  carry 
in  stork.  Maybe  you  require  a  specially-developed 
type.  In  either  case  you  can  depend  on  Bendis- 
Friez  to  provide  precision-made  thermistors  to 
serve  you  with  maximum  efficiency.  High  stand¬ 
ards  of  quality  control  in  manufacture  make 
Bendix-Friez  Thermistors  pre-eminent  in  their 
field  .  .  .  assure  you  of  utmost  satisfaction. 

STANDARD  TYPES  FOR  IMMEDIATE  DELIVERY 


Size  (itwhes)  |  @  -t-30°C. 

.140  X  .75  I  45.0  ohms 


©-atrc. 


.040x  1.5  I  12,250  ohms  I  26,200  ohms  65,340  ohms 
.018  X  1.5  35,000  ohms  !  82,290  ohms  j  229,600  ohms 

W’ rim  Jar  ^mmiU. 

FRIEZ  INSTRUMENT  DIVISION  of  . 

14M  ToyMr  AvsniM,  BALTIMORE  4,  MARYLAND 

iaasit  Ssiss!  IsaMa  Msmallsiial  DtvWss 
n  niMi  Avwws,  Nsw  Vartc  It,  N.  V. 


Um<1  b  tm  typical  opplication 
tMt.’ng  fhs  IrDpatamtt  at 


PLANTS  AND  PEOPLE  (cestisatd) 

colleges  and  universities,  will  bp 
conducted  by  the  department  ot 
electrical  engineering  and  general 
extension  services  of  Pennsylvania 
State  College  on  June  8-19  at  State 
College,  Pa. 

The  course  will  be  run  on  a 
lecture-discussion-laboratory  basis. 
Lectures  will  be  provided  by  such 
companies  as  Bell  Labs,  GE,  IBM, 
Philco,  RCA,  Sylvania  and  by 
Wright  Air  Development  Center 
and  the  university. 


RCA  To  Develop  New 
Airborne  Radar 

Development  of  a  new  type  of  air¬ 
borne  weather-detection  radar  unit 
will  be  undertaken  by  RCA  Victor 
in  cooperation  with  United  Air 
Lines,  Inc. 

This  is  the  first  program  RCA 
has  undertaken  with  the  goal  of 
providing  commercial  air  lines  with 
a  radar  system  designed  exclusively 
for  weather-mapping  use. 

This  radar  unit  will  operate  at 
new  frequencies  to  “map”  weather 
obstacles  on  a  wide  front.  It  is  ex¬ 
pected  to  provide  pictures  that  will 
give  a  pilot  information  on  the 
.depth  as  well  as  the  breath  and 
height  of  storm  fronts. 

RCA  expects  to  deliver  experi¬ 
mental  equipment  early  next  sum¬ 
mer  so  that  tests  can  be  conducted 
during  the  period  of  greatest  storm 
activity. 


if  you’re 
looking  for 
SOMETHING 
SPECIAL  in 

STEATITE 

call  on . i 


"Special”  is  right  down  STAR’s  alley  for  we 
have  built  our  business  on  Custom  Porcelain 
Specialties  for  more  than  50  years.  Every 
piece  of  STAR  porcelain  produced  is  de¬ 
signed  and  fabricated  to  meet  customers’  spe¬ 
cific  needs  for  high  dielectric  strength,  low 
loss  factor,  heat  and  moisture  resistance, 
thermal  shock  resistance  and  other  proper¬ 
ties  essential  to  high  performance. 


PORCELAIN  COMPANY 

49  Mwlrhaod  Avanw*  •  Tranien  9.  N.  J. 


<tWpilrM- 

precision-made  to  your  needs . . 

BENDIX-FRIEZ 
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CRIES  REPRODUCER  CORP. 


JOHN  FLUKE  ENGINEERING  COMPANY 
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servo  laboratories  on  the  campus. 
The  role  of  analog  computing 
methods  will  be  emphasized. 


Electronic  Firepower 

One  of  the  largest  World  War  II 
manufacturers  of  antiaircraft  guns 
is  again  tooled  up  to  mass-produce 
the  more  powerful  electronically- 
controlled  gun  mounts  needed  by  the 
U.  S.  Navy.  First  three-inch,  twin- 
fifty  gun  mount,  weighing  17  tons, 
to  be  produced  by  the  Firestone  Tire 


A  GRIES  SPECIALTY 


Endltts  MW  dnign  po«ibifitiM  with  GRC'S  Nylon 
small  ports.  Greattr  job  adaptability,  pracision,  ocon- 
omy.  GRC's  unique  focilitiM  produce  tiniest  Nylon 
parts  in  one  high-speed  operation;  delivered  auto- 
motically  trimmed,  reody  fer  use.  Single  cavity 
molds  provide  more  precise  toleronces. 

LOW  MOLD  COSTS! 

GET  ALL  THESE  NYLON  ADVANTAGES: 

•  unufuel  toughiMU  •  good  boorlng  qimlittos 

•  wide  temperature  ronge  •  obratloii  resittaece  imil 

•  high  strength  •  light  weight  •  moldoble  In  complex  - 
shapes  end  thin  sections. 

Tiny  ports  else  available  in  other  thermoplastics, 
specialising  In  AUTOMATIC  INSERT  MOLDING. 

f  -  'I  WrHe  today  ter  BiriMlu  and  Damanitratlon  Semples. 


100  WILLOW  AVE.,  NEW  YORK  54 
Phone:  MOtt  Havan  5-7400 


All  ports  actual  tlia 


&  Rubber  Company  is  pictured 
above  as  it  is  inspected  by  Harvey  S. 
Firestone,  Jr.,  (left)  chairman  of 
the  company,  J.  E.  Trainer  (cen¬ 
ter),  and  Raymond  C.  Fire.stone 
(right),  vice-presidents. 

Equipped  with  automatic  loading 
devices  and  intricate  radar  fire- 
control  systems,  the  guns  will  hurl 
three-ipch  shells  at  low  or  high¬ 
flying  aircraft.  The  value  of  the 
initial  Navy  contract  with  Fire¬ 
stone  for  these  new  gun  mounts  has 
been  announced  as  $62  million. 


41(0  ^im0 

POWER  SUPPLIES 

WITH 

REGULATION 

AND 

STABILITY 

MIASURIO  IN  PPM* 


*  PARTS  PIR  MIILION 

•  Regwlsrtlew  wlthla  20  PPM*  for  lioo 
voitogos  of  IDS  to  130V. 

•  Lood  rogwlsrtion  bettor  then  40  PPM* 
from  loro  to  SOO  mo. 

•  Stobility  wltblR  100  PPM*  far  day 
Modor  ovorogo  condltioos. 

•  MORI  STARLI  THAN  RATTIRIIS. 

•  Short  wormug  period  at  20  minutos. 

MODEL  30IA.  •  Veltogei  7.5  to  730  volts. 
Cunenti  0  to  SOO  mo.  Ripple:  less  than  10 
millivolts.  Auxiliary  voltMes  of  —350  end 
—700  vdc.  at  10  me.  — Vb%  regulation,  less 
than  4  millivolts  ripple:  and  6.3  volts  center- 
topped  et  10  amperes. 

MODEL  300N.  —  Performance  same  as  301 A 
but  voltage  range  730  to  3000  vdc.  at  0  to 
30  me.  No  auxiliary  outputs. 

MODEL  300E.  —  Performance  tame  as  301A  but 
voltoge  range  —1000  to  —1300  vdc.  at  0  to  100 
ma.  Auxiliary  output  of  6.3  vac.  at  1.5  amp. 

SPECIAL  MODELS.  —  Special  models  ore  avail¬ 
able  with  output  voltages  from  millivolts 
to- kilovolts  either  positTvely  or  negatively 
grounded  and  ot  currents  from  milllampVM 
to  amperes. 


Components  Symposium  Set 

Six  general  sessions  have  been 
scheduled  for  the  1953  Electronic 
Components  Symposium  to  be  held 
April  29  to  May  1  at  the  Shakespear 
Club  in  Pasadena. 

R.  Simon  Ramo,  vice-president  in 
charge  of  operations  at  Hughes  Air¬ 
craft,  will  be  chairman  of  the  open¬ 
ing  session.  The  subject  to  be 
covered  will  be  “Critical  Problems 
Being  Faced  by  the  Electronics  In¬ 
dustry  in  Meeting  Industrial  and 
Military  Demands”. 

The  afternoon  session  of  the 
opening  day  will  be  led  by  Dr.  A.  W. 
Rogers,  chief  of  the  components 
branch.  Signal  Corps  Electronic 


Also 

SERIES  400  PRECISION  POWER  SUPPLIES 
a  far  NKcloar  work. 

•  High  ttablllty-clM*  ragwlatlan. 

•  ■lactraalcally  ragulw1*d. 

•  High  valtaga  —  law  currant. 

MODEL  400B.  —  Output:  1000  to  5000  vdc. 
Currant:  0  to  1  mo.  Rogulatlon  againit  lln# 
voltoga  103  to  130  v.  Is  within  .01%.  Rogu- 
latlon  ogolntt  load  Is  .01%.  Short  term  sta¬ 
bility  is  .01%  —  long  term  stability  Is  .1%. 
Ripplo  loss  than  .01%. 

MODEL  400C.  —  Soma  as  4000  oxcapt  output: 
500  to  1300  vdc. 

Thosa  modals  ovollablo  with  positlva 
slda  greundod. 


Wont  mort  lafermation?  Use  post  card  on  lost  page. 
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Try  Rmmler  for  Sorvicm-To$tod 
*'Har</-fo-Gef''  Compononts 


Laboratory.  Six  papers  will  be  pre¬ 
sented  on  subjects  relating  to  the 
session  topic  “Environmental  Pack¬ 
aging  Problems”. 

“Electronic  Tubes  and  Tube  Re¬ 
liability”  will  be  the  topic  of  the 
morning  session  of  April  30. 

Mr.  M.  Barry  Carlton  of  the  Re¬ 
search  and  Development  Board  will 
lead  the  afternoon  session  on  “Re¬ 
liability  Problems”. 

Dr.  Louis  Kahn,  director  of  re¬ 
search  of  the  Aerovox  Corp.,  will  be 
chairman  of  the  morning  session 
May  1  which  will  cover  “Resistors, 
Capacitors  and  Dielectrics”. 

The  closing  session  will  be  led  by 
Reuben  Lee  of  Westinghouse  Elec¬ 
tric  Corp.  The  subject  will  be  “New 
Devices  and  Materials”. 

Dr.  A.  M.  Zarem  of  the  Stanford 
Research  Institute  is  general  chair¬ 
man  of  the  ssrmposium. 


siusiic  RUBBU  SHOCK  MOUNTS 

(D  Ideal  for  sub-panel  mounting.  Isolates  tubes 
from  shock  and  vibration.  Mount  retains  com¬ 
pliance  from  minut  70“Ao  plus  480"F.  Invaluable 
for  military  and  airborne  equipment. 


Metal-pla**!*  compooenT. 

tfesIpneS  anS  manufartwreS 
ta  order.  WrHa  tar  qaata- 

tlant  .p.«Wyln9  ala.tricol 
•ad  laachanUal  character- 
Utict.  OeBcrlbe  appHtatlon. 
Na  abllpatlaa. 


(2)  Corrosion  resistant.  Holds  miniatures  in 
swkets  under  severe  conditions  of  shock  and 
vibration  without  restricting  air  circulation. 
Easy  to  insert  and  withdraw  tubes.  Three  sizes. 

■eaiiar  Company  Ltd. 

3101  Bryant  St.  San  Prancitca  10,  CaHf. 


Conference  Examines 
The  Engineer  Shortage 

The  training  and  use  of  skilled 
assistants  is  one  way  to  beat  the 
engineer  shortage,  according  to  en¬ 
gineering  executives  at  the  Fifth 
College-Industry  Conference  at 
Northwestern  University. 

Titus  G.  LeClair,  manager  of  en¬ 
gineering  for  Commonwealth  Edi¬ 
son  and  Public  Service  Company  of 
Illinois,  said  that  requiring  an  en¬ 
gineer  to  handle  all  the  details  of 
his  job  is  “our  greatest  source  of 
wasted  engineering  talent.” 

“The  obvious  answer  to  this  prob¬ 
lem  is  to  relieve  the  engineer  of  his 
paper  work  and  other  non-technical 
activities  by  giving  him  the  help  of 
a  technical  assistant,  draftsman, 
clerk  or  perhaps  all  three,”  LeClair 
said. 

He  told  the  engineers  and  edu¬ 
cators  that  “the  technical  assistant 
might  be  a  technical  institute  grad¬ 
uate  or  have  one  or  two  years  of 
college.  With  this  type  of  skilled 
assistant,  the  engineer  is  able  to  do 
the  engineering  without  going  on  to 
do  the  “red  tape.” 

“Not  only  can  the  engineers  work 
more  effectively,”  LeClair  pointed 
out,  “but  they  are  better  satisfied 
when  they  feel  their  technical  skills 
are  being  usefully  employed  and 
that  the  opportunities  for  advance¬ 
ment  are  better.” 


R.  F.  WATTMETER  ME-82/U 

Model  MM-625  Series  50  to  more  thon  1000  MCS. 


■  SPECIFICATIONS  ■ 

ImptdoiKB  52  Ohms 

Fraqimncy  Roiig«  50  to  ovor 

1000  MCS. 

Moximum  VSWR  1 1 

RF  Fowof  Seal* 

Modal  MM-625  120  watts 

Model  MM-626  40  watts 

Modal  MM-627  400  watts 

Accaracy  ±  5%  of  full  Kala 

RF  Coanactor  Type  C  (Adaotars 

availabla  for 
other  typaa) 

Size  6  1 7H  X  13-9/16 

Weight  9Vi  Iba 
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NEW  BOOKS 


UHF  Practices  and  Principles 

By  Allan  LytM/.  John  F.  Rider 
Publisher,  Inc.,  New  York,  1952,  390 
pages,  |6.60. 

Here  is  broad,  fundamental  back¬ 
ground  theory  and  practical  data 
on  transmitting  and  receiving 
equipment  for  the  entire  uhf  range 
from  300  me  to  3,000  me.  This  in¬ 
cludes  police,  fire  department,  taxi¬ 
cab,  truck  and  other  mobile  com¬ 
munication  services,  television  and 
even  radar.  Although  some  mathe¬ 
matical  equations  are  included,  the 
book  is  not  intended  for  reference 
use  by  design  engineers;  rather,  it 
appears  best  suited  for  students  in 
trade  and  vocational  schools,  as  well 
as  for  television  and  radio  service¬ 
men  who  seek  only  a  general  knowl- 


900-2100  Megacycles 


This  compact,  self-contained  unit, 
weighing  only  43  lbs.,  provides  an  accu¬ 
rate  source  of  CW  or  pulse  amplitude- 
modulated  RF.  A  well-established 
design,  the  Type  12  has  been  in  pro¬ 
duction  since  1948.  The  power  level  is 
0  to  —120  dbm,  continuously  adjustable 
by  a  directly  calibrated  control  accurate 
to  d:  2  dbm.  The  frequency  range  is 
controlled  by  a  single  dial  directly  cali¬ 
brated  to  ±  1%.  Pulse  modulation  is 
provided  by  a  self-contained  pulse  gen¬ 
erator  with  controls  for  width,  delay, 
and  rate;  or  by  synchronization  with  an 
external  sine  wave  or  pulse  generator; 
or  by  direa  amplification  of  externally 
supplied  pulses. 

(iold  Plating  of  the  oscillator  cavity 
and  tuning  plunger  assures  smooth 
action  and  reliable  performance  over 
long  periods.  Generous  use  of  silicone- 
treated  ceramic  insulation,  including 
resistor  and  capacitor  terminal  boards, 
and  the  use  of  sealed  capacitors,  trans¬ 
formers,  and  chokes,  insures  operation 
under  conditions  of  high  humidity  for 
long  periods. 

j^iit  to  Navy  specifications  for  re¬ 
search  and  production  testing,  the  unit 
is  equal  to  military  TS-4i9/lJ.  It  is  in 
production  and  available  for  delivery. 

Price:  $1,950  net,  f.e.b.  Beenten,  N.  J. 

Typ*  H-14  Signal  Ganarater 

(108  to  132  megacycles)  for  testing 
OMNI  receivers  on  bench  or  ramp. 
Checks  on:  24  OMNI  courses,  left- 
center-right  on  90/150  cps  localizer,  left- 
center-right  on  phase  localizer,  Omni 
course  sensitivity,  operation  of  TO- 
FROM  meter,  operation  of  flag  alarms. 

Price:  $942.00  net,  f.e.b.  Boenlen,  N.  J. 

WRITI  TODAY  for  doicrlpfivo  lltoroluro  on 
A.R.C.  Slenol  Conorofort  or  oirberno  IF  ood  VHF 
cootmuHlcolieo  and  novieolion  oquipaiontt,  CAA 
TypoCortlflcafad  for  Irontporf  or  privolouio.  Dopt,  S 


DC-AC  CONVERTER 

Ttiese  latest  of  all  Carter  DC  to  AC 
Cenvertars  ore  spe*ioOy  engineered 
for  prefesslenal  and  cemmerclol  ap¬ 
plications  requiring  a  high  capacity 
source  of  AO  cycle  AC  from  a  DC  power 
supply.  Operates  from  storage  bert- 
terles,  or  from  DC  line  voltage.  Three 
"Custom’'  models,  delivering  300, 
400,  or  SOO  watts  1 1 S  or  320  V.  AC. 
Wide  remge  of  input  voltage,  13,  34, 
33,  44,  110  or  330  V.  DC.  Unequalled 
capacity  for  operating  professional 
recording,  sound  movie  equipment 
and  large  screen  TV  receivers.  Avail¬ 
able  with  or  without  manual  fre¬ 
quency  control  feature. 


iOo:^oeooooeo|Bi 


FIG.  7-36 — Electrodes  in  a  klystron  tube 
(from  Lytel — "UHF  Practices  and  Princ¬ 
iples") 


edge  of  what  is  going  on  in  this 
fast-opening  new  territory  of  the 
radio  spectrum.  End-of-chapter 
questions  facilitate  classroom  and 
self  study  use. 

Illustrations  are  particularly  de¬ 
serving  of  mention,  being  carefully 
selected  to  show  technical  details  of 
equipment;  there  are  very  few 
front-panel-of-transmitter  or  rear- 
view-of-housing  shots.  Examples 
of  some  of  these  illustrations  are 
shown  here. 

Chapter  organization  might  be 
called  conventionally  tutorial.  The 
first  three  chapters  bring  the  reader 
up  to  date  on  theory  by  reviewing 
the  history  and  use  of  the  uhf  spec¬ 
trum,  pointing  out  the  differing  be¬ 
havior  of  components  at  these 
higher  frequencies,  and  covering 
the  differing  propagation  character¬ 
istics  of  electromagnetic  radio 
waves.  Five  of  the  remaining  chap¬ 
ters  then  take  up  new  types  of  com¬ 
ponents — receiving  antennas,  trans- 


MAIL  COUPON  FOR  CATALOG 

Carter  Rotary  Power  Suppllet  ore 
mode  In  a  wide  vewiety  of  type*  and 
capacities  for  communications,  labora- 
tery  and  Industrial  applicertions.  Used 
in  olrcrsrft,  marine,  and  mobile  radio, 
geophysical  Instruments,  ignition,  tim¬ 
ing,  etc.  MAIL  COUPON  NOW  for 
complete  Dynametor  and  Converter 
Catalogs,  with  specificatiens  and  per¬ 
formance  charts  on  the  complete  line. 


H®]?  MOTOR  CO. 

2646  N.  Msplcwood  Avc. 
Qtiesso  47 


Corter  Motor  Co.  ****mB(W' 

2444  N.  Maplewood  Ave.,  Chicago  47 
Pleats  tend  new  calolegt  containing  com¬ 
plete  information  on  Carter  "Cuttem"  Con¬ 
verters  and  ether  Rotary  Power  Supplies. 


DtptndablA 
Eltdronk  EquiiMMiit 
SiiKA  1928 
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FIG.  $-14— Sid*  Ticw  ol  cylindrical 
tuner  (irom  Lyt*I — "UHF  Practic**  and 
Principl**") 

mission  lines  and  wave  guides,  new 
types  of  tuned  circuits,  oscillators 
and  developmental  tubes.  One  chap¬ 
ter  deals  with  receivers  and  con¬ 
verters,  another  with  transmitters, 
and  the  last  with  test  equipment 
and  techniques  to  round  out  the  pic¬ 
ture  of  uhf  at  work  today. — J.M. 


Electronic  Engineering 
Principles 

By  John  D.  Ryder,  University  of 
Illinois.  Prentiee-Hall,  Inc.,  New 
York,  1962,  second  edition,  505  pages, 
$9.00. 

The  prime  theme  of  this  book  is 
well  stated  in  the  preface  to  the 
first  (1947)  edition :  “The  author  has 
been  convinced  for  a  considerable 
time  that  electronics  has  outgrown 
its  position  as  a  subordinate  field  of 
communications  or  radio  engineer¬ 
ing  and  should  be  treated  inde¬ 
pendently  as  electronic  engineering. 
So  considered,  it  becomes  applicable 
to  all  electrical  engineering,  in¬ 
volving  as  it  does  theories  of  con¬ 
duction,  simple  atomic  structure 
and  generalized  circuit  analysis 
with  linear  and  nonlinear  elements. 
Thus,  electronic  engineering  is 
fundamental  to  all  power  or  radio 
applications  of  electron  tubes,  but 
is  not  necessarily  a  part  of  either 
field.” 

It  is  in  such  thought  that  the 
author,  now  head  of  the  Depart¬ 
ment  of  Electrical  Engineering  at 
the  University  of  Illinois,  distilled 
the  knowledge  and  varied  ex¬ 
perience  gained  over  some  fifteen 
years  in  both  the  teaching  and  the 
industrial  practice  of  communica¬ 
tion  engineering  and  applied  elec¬ 
tronics  to  produce  a  book  that  was 
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subsequently  adopted  as  a  textbook 
in  a  preponderance  of  the  leading 
departments  of  electrical  engineer¬ 
ing.  In  the  reviewer’s  opinion,  a  yet 
more  extended  use  will  accrue  to 
the  second  edition. 

The  essential  structure  and  major 
content  are  epitomized  in  the  fifteen 
chapter  headings:  1.  The  Funda¬ 
mental  Particles  of  Electronics;  2. 
The  Movement  of  Charged  Par¬ 
ticles  in  Fields;  3.  The  Cathode- 
Ray  Tube ;  4.  Emission  of  Elec¬ 
trons;  5.  Space  Charge  in  Vacuum 
Tubes;  6.  Vacuum  Diode  Rectifiers; 
7.  The  Vacuum  Triode;  8.  Multi- 
Element  Tubes;  9.  Small-Signal 
Amplifiers;  Feedback;  10.  Large- 
Signal  Amplifiers — Class  A  and  B; 
11.  Gaseous  Conduction;  12.  Gas 
Diodes;  13.  Gaseous  Control  Tubes 
and  Circuits;  14.  Photoelectric 
Cells;  15.  Solid-State  Electronics. 

Comparison  of  the  contents  of 
the  old  and  new  editions  indicates 
many  improvements  and  additions. 
Thus,  the  context  has  been  rendered 
easier  to  use:  in  the  large,  by  an 
overall  consideration  and  revision 
of  content;  in  particular,  by  con¬ 
solidation  of  the  material  on  elec¬ 
tron  emission  encompassed  in 
Chapters  4,  11,  and  15  of  the  first 
edition  into  Chapter  4  of  the 
present  edition.  The  treatment  of 
the  vacuum  triode,  of  amplifiers  and 
— in  connection  with  the  latter — of 
feed-back  is  extended  in  scope.  The 
rapidly  burgeoning  use  of  transis¬ 
tors  and  the  attendant  need  for 
an  introduction  to  the  basic  theory 
underlying  the  functioning  of  solid- 
state  electronic  devices  is  recog¬ 
nized  by  inclusion  of  a  new  chapter 
thereon.  The  table  of  physical  con¬ 
stants  encompasses  certain  im¬ 
proved  values  effected  since  pub¬ 
lication  of  the  first  edition.  The 
number  of  student  exercises  and 
problems  has  been  increased;  new 
line  drawings  and  cuts  added;  and 
the  list  of  references  at  the  end 
of  each  chapter  enlarged  to  in¬ 
clude  particularly-apposite  lately- 
published  papers. 

The  physical  qualities  of  the  text 
maintain  the  publisher’s  usual 
standards  of  excellence.  The  bind¬ 
ing  is  sturdy,  attractive  and  such 
that  the  book  lies  open  at  any  page ; 
the  typography  enables  easy  read¬ 
ing  under  artificial  light — no  small 
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boon  to  the  student;  the  line  draw¬ 
ings  are  uniform  of  weight  and 
well-lettered ;  the  illustrations  of 
electronic  apparatus  and  devices 
are  excellently  delineated ;  the 
numerous  equations  are  well-set  and 
amply  displayed;  and  the  boldface 
type  distinguishing  vector  quanti¬ 
ties  is  easily  marked  from  the 
ordinary  type  used  for  scalar 
quantities.  The  general  quality  of 
presswork  and  proofreading  is 
evidenced  in  the  fact  that  in  a  care¬ 
ful  reading  of  the  text,  with  at¬ 
tention  to  factual  detail,  the  re¬ 
viewer  noted  only  several  trivial 
misprints  in  this  first  press  run 
of  the  new  second  edition. 

In  recapitulation,  the  reviewer  is 
of  a  mind  that  the  author  and  his 
publishers  have  collaborated  to  pro¬ 
duce  a  most  excellent  textbook, 
and  one  that  well  fulfills  the 
author’s  proposed  ’’fundamental  and 
thorough  treatment  of  basic  elec¬ 
tronics.”  In  such  thought,  it  is  to  be 
remarked  that,  as  well  as  for 
formal  classroom  use  in  an  organ¬ 
ized  electrical  engineering  cur¬ 
riculum,  it  is  admirably  suited 
to  use  by  the  practicing  engineer 
who — possessing  the  indicated  de¬ 
sirable  prerequisites  of  a  knowledge 
of  the  elements  of  ’’calculus  and  a-c 
circuit  analysis” — seeks  a  text  for 
initial  self-study,  or  for  revitaliza¬ 
tion  of  once-studied  content,  or 
merely  as  a  general  reference  which 
will  bring  him  abreast  of  the  cur¬ 
rent  status  of  electronic  engineer¬ 
ing. — Thomas  J.  Higgins,  Pro¬ 
fessor  of  Electrical  Engineering, 
University  of  Wisconsin. 
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Theoretical  Nuclear  Physics 

By  John  M.  Blatt  and  Victor  F. 
Weisskopp.  John  Wiley  &  Sons,  Inc., 
Neto  York,  1952,  864  pages,  $12.60. 

Here  is  a  comprehensive,  almost 
encyclopedic,  yet  extremely  lucid 
and  readable  account  of  the  theo¬ 
retical  concepts  and  methods  under¬ 
lying  contemporary  nuclear  physics. 
Written  by  two  outstanding  nuclear 
physicists,  the  book  should  prove 
invaluable  to  graduate  students  and 
research  workers  in  physics.  To 
use  this  volume  effectively,  the 
reader  must  possess  at  least  an  in¬ 
troductory  knowledge  of  quantum 
mechanics  and  the  related  mathe- 
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matical  disciplines. 

While  physicists  will  undoubtedly 
be  delighted  by  the  publication  of 
this  excellent  textbook  and  general 
reference,  electronic  engineers  will 
find  the  book  of  limited  interest. 
Emphasis  is  placed  upon  the  devel¬ 
opment  of  theoretical  models  and 
.semi-empirical  viewpoints  and  upon 
the  interpretation  of  experimental 
material  with  the  aid  of  these  tools. 
The  design  of  piles  and  other  topics 
forming  the  subject  of  nuclear  engi¬ 
neering  are  explicitly  excluded  from 
consideration,  as  are,  for  the  most 
part,  nuclear  phenomena  involving 
energies  greater  than  50  Mev. 

Beginning  with  a  review  of  the 
general  properties  of  nuclei,  the 
book  goes  on  to  develop  the  theory 
of  nuclear  forces.  Scattering  ex¬ 
periments  involving  protons  and 
neutrons  are  discu.ssed  in  the  light 
of  present  ideas  on  the  nature  of 
the  forces  between  them.  This  leads 
to  the  theory  of  the  deuteron  and  to 
the  study  of  three-  and  four-body 
problems.  The  systematics  of  stable 
nuclei  are  presented  next,  followed 
by  a  description  of  special  models  of 
the  nucleus  such  as  the  liquid  drop 
model. 

The  theory  of  nuclear  reactions  is 
then  presented  in  an  introductory 
manner.  In  the  central  chapter  of 
the  book,  a  vast  amount  of  experi¬ 
mental  information  is  interpreted 
in  the  light  of  the  Breit-Wigner 
theory  of  nuclear  resonance  phe¬ 
nomena.  The  detailed  analysis  will 
probably  overwhelm  the  student  but 
should  gratify  the  active  research 
worker.  The  authors  then  treat  the 
theory  of  nuclear  reactions  in  a 
more  formal  manner  and  succeed  in 
revealing  the  staggering  complexity 
of  the  problem  at  hand. 

To  the  subject  the  authors  bring 
imagination  and  considerable  ex¬ 
pository  ability.  The  use  of  wave¬ 
guide  and  electric  circuit  analogies 
I  of  nuclear  reactions  is  particularly 
I  noteworthy.  Unfortunately,  the 
j  electronic  engineer  must  run  a 
i  .strenuous  gauntlet  before  he  can 
I  appreciate  these  analogies  in  full, 
i  The  latter  portion  of  the  l)ook 
deals  with  spontaneous  decay  of 
the  nucleus,  beta  decay,  radiative 
phenomena  and  nuclear  shell  .struc- 
j  ture.  It  is  unfortunate  that  the 
j  authors  have  not  included  such 
j  topics  as  neutron  diffraction  by 
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crystals  and  nuclear  magnetic 
resonance  phenomena,  but  even 
without  them  the  book  is  quite 
lengthy. 

As  a  comprehensive,  authorita¬ 
tive,  and  highly  readable  introduc¬ 
tion  to  theoretical  nuclear  physics, 
this  volume  is  strongly  recom¬ 
mended.  —  Frank  Herman,  Re¬ 
search  Physicist,  RCA  Laborator¬ 
ies,  Princeton,  New  Jersey. 


Fundamentals  of  Engineering 
Electronics 

By  W.  G.  Dow,  University  of  Michi¬ 
gan.  John  Wiley  &  Sons,  Inc.,  New 
York,  1952,  second  edition,  627  pages, 
$8.50. 

Fifteen  years  have  elapsed  since 
the  appearance  of  Professor  Dow’s 
“Fundamentals  Of  Engineering 
Electronics.”  During  this  interim, 
not  only  did  the  text  gain  tre¬ 
mendous  popularity  since  it  en¬ 
compassed  physical  phenomena  with 
engineering  understanding  but, 
also,  noteworthy  advances  were 
made  in  the  rational  comprehension 
of  matter  and  the  physics  of 
electron  tubes.  Consequently,  it  was 
a  natural  step  for  the  author  to 
modernize  his  original  text  into 
a  .second  edition  and  to  expand  his 
thoughts  into  two  additional  books 
to  be  publi.shed  in  the  near  future 
under  the  titles  of  “Fundamentals 
Of  Physical  Electronics”  and 
“Microwave  Electron  Tubes.” 

The  present  version  has  retained 
its  original  usefulness  as  a  treatise 
on  engineering  concepts.  Each 
chapter  is  profusely  documented. 
In  all,  there  are  over  340  periodical 
references  with  approximately  85 
per  cent  dated  betw’een  the  years 
of  1937-1952.  In  addition,  appro¬ 
priate  books  have  been  separately 
listed.  These  references  are  tabu¬ 
lated  under  chapter  numbers  in  a 
.section  of  24  pages  entitled  Bibliog¬ 
raphy,  located  adjacent  to  the 
Index. 

Since  the  first  few  chapters  of 
the  original  edition  contained 
topics  which  were  rather  involved, 
the  author  has  rearranged  and  dif¬ 
fused  the  subject  matter  into  an 
orderly  sequence  which  seems  to  be 
less  formidable.  However,  a  strong 
mathematical  background  is  still 
needed  to  truly  appreciate  the 
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wealth  of  details  and  interpreta- 
tions  which  are  clearly  presented. 
It  is  definitely  a  text  aimed  toward 
either  the  senior  year  of  under¬ 
graduate  studies  or  the  first  year 
of  graduate  studies. 

As  explained  in  the  Preface,  the 
important  changes  include  the 
u.se  of  the  meter-kilogram-second 
system  throughout.  In  the  study 
of  space-charge-control  tubes,  con¬ 
formal  analysis  has  been  preserved 
and  the  equivalent  grid  sheet  poten¬ 
tial  concepts  have  been  added  as 
well  as  analytical  discussions  on 
microphonics  in  filamentary-cathode 
triodes,  the  upper  limit  to  trans¬ 
conductance  per  ampere,  secondary 
emission  in  any  tube,  pentagrid 
tube  principles,  the  dependence  of 
interelectrode  and  input-output 
capacitances  on  tube  geometry,  and 
the  uhf  figure  of  merit. 

An  introduction  is  given  to 
principles  related  to  the  design  of 
microwave  electron  tubes  with 
stress  on  the  effects  of  electron 
transit  time,  input  loading  and  in- 
put-to-output  phase  angles.  The 
induced  current  concept  is  dis¬ 
cussed  as  well  as  klystrons, 
magnetron  oscillators  and  travel¬ 
ling-wave  amplifiers. 

The  energy-level  concepts  in 
metals  have  been  extended  to  cover 
semiconductors  and  to  explain  the 
basic  behavior  of  semiconductor 
electron  devices  including  transis¬ 
tors.  The  Fermi  distribution  func¬ 
tion  and  the  Fermi  energy  level 
are  introduced  and  considered. 
The  internal  behavior  of  gaseous- 
conducting  devices  as  influenced  by 
mean  free  paths  and  drift  velocities 
of  electrons  and  ions  has  been 
elaborated  upon.  Paschen’s  Law 
and  Townsend’s  Alpha  are  quantita¬ 
tively  treated.  The  Maxwell-Boltz- 
mann  velocity  distribution  equa¬ 
tion  is  derived. 

Principles  of  amplifier  circuits 
have  been  extended  to  include 
Thevenin’s  and  Norton’s  theorems, 
negative  feedback,  the  cathode 
follower,  class  C  operation  and  the 
grid  separation  amplifier  circuit. 

The  main  omissions  relative  to 
the  first  edition  are  radiation  of 
electromagnetic  waves,  the  mechan- 
i  ism  of  propagation,  polarized 
j  light,  light  interference,  reflection 
I  phenomena,  design  of  power  supply 


Rvmoto  transmitters  uss  Simplytrol  Contact 
Mstsr-Rsloys  (CMR)  ior  continaous  monRor- 
ing.  Tho  CMR  may  bo  in  tbo  oociUotor.  the 
final  ompUiior  or,  it  may  bo  coaplod  directly 
to  the  antenna  circuit  os  It  is  in  the  RCA 
CW20  Microwore  Relay. 


In  this  equipment  the  meter  in  conlunction 
with  a  germanium  diode  suitably  coupled, 
monitors  the  r-f  output  and  serres  os  a  tun¬ 
ing  indicator.  The  low  limit  contact  is  set 
at  some  predetermined  scale  point.  If  the 
power  foils  the  CMR  contocts  close  circuits 
sending  alarms  or  energising  stondby  equip¬ 
ment. 


A  Model  281-C  low  limit  CMR,  range  0-200 
DC  microamperes  is  used.  SImplytrols  are 
made  in  ranges  starting  at  0-20  microom- 

peres. 


Why  Locking  Contocts? 

When  an  ormoture  relay  operoteh,  the  con¬ 
tact  pressure  increases  due  to  the  shorten¬ 
ing  mognetic  gop.  With  a  moring  coll  relay 
the  pressure  decreases  as  the  contocts  close 
unless  some  extra  force  is  introduced.  If  the 
point  of  contact  coincides  with  the  indication 
there  is  no  contact  pressure. 


DC  ewtaeNng  OC  ar  AC  M  rtief 
-  lacfcuttm  atrar  valtaeaa 
aaS  Ifca  aatgat  a<  Utarmacavela* 
oaS  tlrslfl  s**ee*.  may  baamellSae 
by  aiaawa  af  aa  AC  ralliar  Hiaa  a 
DC  aaialHtar. 
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gtacMaa  vlbralarf  baviag  tea«ial 
taatvraa  wbicb  caatribata  la  laag 
Ufa  aaS  law  aalM  laval. 


CATAIOCS 


Because  the  coil  torque  balonces  the  springs 
the  contacts  may  flutter  or  'fry'.  An  electro¬ 
static  charge  may  cause  oscillation  with 
oltemote  closing  and  opening  which  may 
weld  the  contacts. 


In  the  Simplytrol  this  is  oeercome  by  the 
'contact  locking  coll'.  When  the  contacts 
close,  current  Hows  through  the  locking  coll 
producing  additional  torque  to  build  op  pres¬ 
sure.  When  the  contacts  get  close,  the  lock¬ 
ing  coll  'grabs'  on  the  first  oscillation  and 
forces  them  together.  In  fact,  the  static 
charge  may  pull  them  together  before  they 
touch.  Simplytrol  locking  contacts  are  dis¬ 
cussed  in  Bulletin  CMR-7S.  Write  ior  a  copy 
to  Bradley  Thompson.  Assembly  Products. 
Inc^  Chagrin  Falls^B.  Ohio.  Phone  7374. 

Woat  more  inforaiationt  Uw  post  cord  oa  lest  pegs. 
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filters  and  inversion  from  direct  to 
alternatiner  current  and  associated 
circuits. — Anthony  B.  Giordano, 
Polytechnic  Institute  Of  Brooklyn. 


High’Energy  Particles 

By  Bruno  Rossi.  Prentice-Hall  Inc., 
New  York,  1952,  669  pages,  $12.50. 

Prof.  Rossi  has  given  us  an  Out¬ 
standing  book  on  the  phenomenolog¬ 
ical  aspects  of  the  high-energy  par¬ 
ticle  field.  Although  the  book  is 
written  primarily  for  the  specialist 
in  high-energy  particle  research,  it 
will  be  of  interest  to  all  serious 
students  of  nuclear  or  cosmic 
ray  physics.  In  it  the  reader 
will  find  a  discussion  of  the 
developments  leading  up  to  the 
identification  of  the  high-energy 
particles  known  at  present,  together 
with  a  detailed  account  of  many  of 
the  more  important  experiments  of 
the  last  decade  dealing  with  both 
cosmic  ray  and  artificially  gener-  ! 
ated  high-energy  particles. 

One  of  the  main  purposes  of  the  ' 
book  is  to  develop  the  methods  by  i 
which  the  experimentalist  can  in-  I 
terpret  the  result  of  observations 
in  terms  of  particle  type,  mass, 
charge  and  energy.  Theoretical 
derivations  are  given  of  all  of  the 
principal  relationships  required. 
These  derivations  are  concisely 
pre.sented,  frequently  using  classi¬ 
cal  methods  as  a  means  of  explain¬ 
ing  the  fundamental  ideas  back  of 
the  derivations.  When  this  artifice  I 
is  used,  the  corrections  introduced 
by  the  more  exact  quantum  mechan-  ! 
ical  treatment  are  pointed  out  and 
the  exact  formulas  given.  Where 
neces.sary,  tables  and  graphs  ac¬ 
company  the  analytic  relationships. 
Mathematics  is  used  freely  through¬ 
out  the  text,  but  is  of  such  a  form 
that  it  should  present  no  .serious 
obstacle  to  the  reader. 

The  first  portion  of  the  book 
treats  the  general  problems  of  the 
interaction  between  moving  parti¬ 
cles  and  electro-magnetic  fields, 
electrons  or  matter.  This  section 
provide*  a  general  background  of 
the  absorption,  ionization,  scatter¬ 
ing  and  energy  conversion  which 
occurs  when  particles  pass  through 
matter. 

The  second  part  of  the  book  deals 
with  experimental  methods.  A  very 
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SHOCK  MOUNTS  lor  Signal  Corps  Mobile  Equipment  and  for  Naval 
Fire  Control  Units. 


SPECIAL  PROBLEMS;  Complete  facilities  for  designing  and  fab¬ 
ricating  Shock  and  Vibration  Mounts  to  order  —  regardlets  of 
sire  or  weight  of  equipment  mounted. 


VIBRATION  I 
ISOLATORS  I 

and 

shock! 

MOUNTS  I 


RUGGED  PROTECTION  fw  VITAL 
EQUIPMENT;  Pinnflex 
Mounts  isolate  vibration 
and  shock  from  Electronic, 
Communication,  and  Con¬ 
trol  Equipment.  They  offer 
unimpaired  efficiency  from 
—80*  to  -l-ZSO'F.,  "Selective 
Action"  friction  dampening, 
non-linear  steel  springs,  and 
other  features  Wide  range 
of  sizes  and  load  ratinga 
available. 
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Specify  FINNFLEX — for  Ruggedness.  Efficiency,  and  Economy. 

Writ*  for  Catalog  MB-1 10 
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ENCINEIRiNG  COMPANY 


encoptulotad 


wound  to  your  requirements 


Write  for  tullotin  I66f 
tor  additional  informa¬ 
tion  and  (peciticotioni. 


As  low  as  $5.00  each  in  quantity 
lots.  One  to  three — $7.50  each. 


thorough  and  informative  discus¬ 
sion  of  ionization  chambers,  pro¬ 
portional  counters  and  Geiger 
counters  is  to  be  found  in  this  sec¬ 
tion.  A  very  complete  discussion  is 
also  given  on  the  use  of  photo¬ 
graphic  emulsions  for  particle  de¬ 
tection.  Cloud  chambers  and  scin¬ 
tillation  counters  are  described  in 
this  section  also,  but  given  a  rather 
cursory  treatment.  The  electronic 
circuitry  involved  with  this  type  of 
equipment  is  considered  outside  the 
scope  of  the  book. 

Following  this  general  back¬ 
ground  material  is  a  discussion  of 
the  elementary  particles  known  to 
exist,  including,  in  addition  to  the 
nuclear  particles  and  the  n  and  (i 
mesons,  a  section  dealing  with  the 
V  particles.  This  is  followed  by  a 
detailed  description  of  the  phenom¬ 
ena  associated  with  cosmic  ray 
showers. 

The  next  three  chapters  deal  with 
the  interaction  of  artificially  gener¬ 
ated  particles  and  cosmic  ray  parti¬ 
cles  with  matter.  These  chapters 
describe  the  many  experiments 
which  demonstrate  the  reactions 
occuring  when  high-energy  parti¬ 
cles  encounter  matter.  Throughout 
these  chapters,  a  very  thorough 
quantitative  account  of  the  analyses 
of  experimental  results  is  given. 
This  is  one  of  the  valuable  features 
of  the  book  inasmuch  as  it  provides 
the  experimentalist  with  a  solid 
background  and  point  of  departure 
for  further  research  in  this  field. 
These  chapters  are  profusely  illus¬ 
trated  with  many  plates  showing 
different  types  of  tracks  in  pho¬ 
tographic  emulsions.  These  plates 
are  convincing  evidence  of  the  real¬ 
ity  of  the  phenomena  described  in 
the  accompanying  text.  The  work 
is  well  documented  by  a  seventeen- 
page  bibliography. 

The  book  is  written  in  a  clear, 
easily  readable  style.  Its  organiza¬ 
tion  is  logical  and  well  thought  out. 
The  many  illustrations  and  plates 
are  excellently  done  and  well 
printed.  While  a  few  typographical 
errors  are  to  be  found  in  the  text, 
their  number  is  probably  below  the 
average  for  a  book  of  this  type  and 
they  do  not  seriously  intrude  upon 
the  reader. 

In  the  preface  to  this  book,  the 
author  states  that  the  two  objec- 
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lives  are:  ‘'First,  to  give  a  compre¬ 
hensive  account  of  our  present 
knowledge  concerning  high  energy 
phenomena  -  -  -  -  ;  second,  to  pro¬ 
vide  the  active  investigator  with  a 
report  on  current  problems  in  high- 
energy  physics  and  present  him 
with  a  collection  of  formulas,  -tables 
and  graphs  useful  to  his  work.”  In 
these  aims,  the  author  has  been 
eminently  successful  and  has  cre¬ 
ated  a  book  which  may  be  destined 
to  become  a  classic  in  the  field. — 
G.  A.  Morton,  RCA  Laboratories, 
Princeton,  New  Jersey. 


THUMBNAIL  REVIEWS 

RADIO  &  TV  HINTS.  Edited  by 
Martin  Clifford.  Gernsback  Publica¬ 
tions,  Inc.,  New  York,  1952, 112  pages, 
paper-covered,  $1.00.  A  gimmick  l^k 
for  those  who  work  in  labs  or  shops, 
presenting  practical  short-cut  tech¬ 
niques,  circuit  tricks,  tools  and  salvage 
ideas  useful  in  circuit  development 
and  actual  production  of  electronic 


FIG.  518 — Unusual  thrss-spsaksr  baiils 
(from  aUiord— Radio  &  TV  Hints) 


equipment.  Examples:  Small  steel 
springs  are  useful  for  making  tempo¬ 
rary  connections  between  wires;  plac¬ 
ing  a  metal  plate  across  the  open  bot¬ 
tom  of  an  a-f  chassis  will  often  get 
rid  of  the  last  bit  of  hum;  to  remove 
solder  quickly  from  components  to  be 
salvaged,  heat  the  joint  and  then 
brush  off  the  solder  quickly  with  a 
cheap  one-inch  paint  brush. 


THERMIONIC  V,4CUUM  TUBES. 
By  W.  H.  Aldous  and  Sir  Edward 
Appleton.  Methuen  &  Co.  Ltd.,  Lon¬ 
don.  and  John  Wiley  &  Sons,  New 
York.  160  pages,  $2.00,  19.52.  A 
completely  revised  and  rewritten 
Sixth  Edition  of  a  popular  member  of 
the  Methuen  family  of  monographs  on 
physical  subiects.  Material  on  travel¬ 
ing-wave  tubes  and  similar  subjects 
indicates  its  up-to-date  character. 
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SMALLEST 

RESISTOR 

AVAILABLE 

(Ideal  for  Miniafurixafion ) 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


TYPICAL  APPLICATIONS 

•  Power  mMiurtmsnt  st  any 
fraguoncy 

•  Matched  tarminatioat  lor  wavw 
guides  or  coaiial  lines 

•  Resistive  power  pickup  loops 

•  RF  pads  or  attenuatois 

•  Dummy  loads 

•  Temperature  measurements 

•  Imp^ance  matching 


SPICIPICATIONS 

Rasistanca;  SO  ohms  standard,  other 
values  on  request. 

Tolerance:  S%  or  10% 

Wattage:  %  watt  continuous  duty 
at  25*C 

Siie:  l/IS  inch  diam.  s  1/14  inch  long 

Tarminals:  Tinned  sections  1/14  inch 
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Film  length;  Type  R-041  —  1/14  Inch 
Type  R  0*3  —  1/12  inch 

Temperature  Coefficient; 
approx.  0.0019  ohmt/ohm/*C. 

Power  Sensitivitv:  Approx.  10  ohms/ 
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BACKTALK 


POTENTIOMETERS 


Electronic  Organs  | 

Wide  interest  in  electronic  organs  ; 
has  been  exhibited  by  our  readers,  j 
In  the  editorial  offices  of  ELECTRON-  i 
ICS,  we  often  receive  letters  from  j 
readers  suggesting  new  and  dif¬ 
ferent  ideas  for  generating  tones 
for  electronic  musical  instruments. 
Since  it  is,  in  general,  contrary  to 
our  policy  to  publish  proposals  in 
the  feature  section,  these  ideas  can¬ 
not  be  called  to  the  readers'  atten¬ 
tion  unless  they  are  submitted  as 
letters  to  appear  in  the  Backtalk 
department  of  Electronics. 

The  following  correspondence 
illustrates  the  chain  of  events  that 
I  often  follows  the  conception  of  an 
;  idea  by  a  private  individual.  The 
first  letter  was  written  to  a  large 
!  manufacturer  of  electronic  organs 
i  by  J.  B.  Winther  with  the  technical 
i  description  of  his  idea  for  a  new 
tone  generating  scheme.  Following 
this  description  is  a  reply  from  the 
Patent  Counsel  of  that  company  re- 
i  printed  here  for  the  benefit  of  those 
I  who  may  have  conceived  similar 
1  schemes,  but  who  have  not  taken 
'  the  time  to  call  their  ideas  to  the 
attention  of  a  manufacturer  as  Mr. 

1  Winther  has  done. 


precisjOB 
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for  oocli  individual  application. 
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and  manwfoctwring  provido*  laboratory 
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goontitio*,  ono  or  a  thoocand. 


Tho  "know-bow"  and  facilitio*  oro 
oUo  avoilablo  for  tho  tolwtion  of 
non>*tandard  potontiomotor  dotign 
problom«.  For  more  information  ploaco 
writo  or  tolophono  tho  Inginooring 
Doportmont.  HAnovor  3-31 SS 


^  Torgwo  in  tho  rango  of  .003  to  .100 
ot.  in.,  Rotohition  to  1300  turn*  of 
who  por  inch,  Unoarity  to  .1%. 


IN  keeping  with  its  tradition  of  constant 
research  for  new  and  improved  prod¬ 
ucts,  the  General  Electric  Co.  has  devttted 
special  effort  to  the  field  of  etched  circuit 
bttards.  In  recent  months  the  Components 
Department  has  been  producing  solder- 
plated  etched  circuit  boards  for  specialized 
military  use  and  fttrward  hxtking  commer¬ 
cial  products.  High  acceptance  accorded 
this  prtKluct  clearly  indicates  the  possi¬ 
bility  of  much  broader  applications. 

The  Components  Department  would 
appreciate  the  opportunity  of  discussing 
your  high  quality  requirements  for  all  types 
of  circuit  boards.  Make  full  use  of  this  new 
electronic  component  that: 

it  Minimizes  wiring  labor  costs 
A  Assures  uniformity 
A  Improves  component 
accessibility 
A  Assures  solderabiiity 
A  Reduces  inspection  time 
A  Speeds  assembly  — 

Simplifies  servicing 
A  Requires  minimum  space  .  . .  aids 
In  sub-mlnioturization 
A  Improves  reliability.  Short  circuits 
are  practically  eliminated 

Our  engineers  are  prepared  to  discuss 
ways  in  which  G-E  "PRINT-WIRE”  circuit 
boards  can  solve  your  prtiblems.  Write  or 
wire  us  today!  General  Electric  Company, 
Components  Department  Section  443,  Elec¬ 
tronics  Park,  Syracuse,  N.  Y. 


"O"  stability  and 
Minimum  Torque. 
High  resolution 
and  Linearity. 
Resistances  20  to 
200,000  ohms. 


Dear  Sirs: 

I  AM  pleased  that  you  are  interested 
in  appraising  my  scheme. 

Actually  the  idea  originated  over 
10  years  ago,  and  I  have  waited  to 
see  it  commercialized  by  someone. 
I  felt  that  such  an  idea  being 
basically  simple  would  be  apparent 
to  anyone  versed  in  electronics,  and 
might  appear  on  the  market  at  any 
time. 

After  reading  the  article  in  the 
January  1951  issue  of  Electronics 
“Gas-Diode  Electronic  Organ”  by 
R.  M.  Strassner,  I  felt  convinced 
that  if  my  method  had  ever  been 
common  knowledge,  no  one  would 
go  to  the  extent  that  the  author  did 
in  designing  an  electronic  organ. 

My  method  achieves  all  the  re¬ 
quirements  which  Strassner  out¬ 
lines  as  his  objective.  These  I  have 
outlined  below: 

“One  of  the  greatest  complaints 
against  electronic  instruments  is 
that  they  are  generally  too  perfect. 
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and  therefore  unnatural. 

"Too  many  controls  confuse  or 
discourage  the  performer.”  I  be¬ 
lieve  this  is  true  for  the  average 
musician  seeking  a  low  priced  in¬ 
strument. 

“It  was  required  to  develop  an 
organ-like  electronic  instrument 
that  would  retail  for  $800.”  Be¬ 
cause  of  low  labor  costs,  I  believe 
my  method  could  easily  equal  or 
possibly  better  this  figure. 

Following  is  a  description  of  my 
scheme  along  with  a  diagram.  I  have 
not  attempted  to  secure  a  patent  on 
this  method,  but  have  chosen  a  less 
tedious,  and  not  nearly  so  drawn 
out  method,  by  providing  a  signed 
document  establishing  the  date  of 
conception.  Although  this  method 
does  not  provide  the  legal  protection 
of  a  patent,  it  does  provide  a  lever 
for  the  original  inventor,  thus  he 
may  work  with  experts  in  the  field 
to  provide  mutual  benefit  to  all  con¬ 
cerned. 

After  you  review  this  material,  I 
would  appreciate  your  reaction,  and 
if  favorable,  please  advise  what 
course  you  propose  to  follow.  I  have 
been  in  engineering  development  for 
many  years  and  fully  realize  the 
time,  money,  and  engineering  know¬ 
how  which  must  yet  be  put  into  this 
new  idea  to  make  it  productive. 

J.  B.  WiNTHER 
Kenonha,  Wi«con«in 


MODEL  TO-100 


ACCURATE 
STABLE 

ICICIH® 


CHE' 

FM/FM  TELEMETERING  ’ 
SUB<ARRIER  EQUIPMENT 

•  20  accurate,  fixed  centre-frequencies 

•  Calibrated  control  for±  10%  adjustment 

•  Indicator  for  beating  external  signal 

•  Low  distortion  and  excellent  stability 

•  Constant  voltage  low  impedance  output 

•  Continuously  variable  calibrated  level 

•  Standard  FM/FM  frequencies  furnished 

•  Other  frequencies  available  to  order 

fOR  RAPID  PRODUCTION  CONTROL  TESTS 


MANUrACTURBRS  OP  BLICTRONIC  INSTRUMBFITS  AND  MOOUCTION  TfST  IQUIPMBNT 


Organ  Description 

For  many  years  electric  keyboard 
instruments  have  been  manu¬ 
factured,  their  primary  objective 
being  to  duplicate  the  results  ob¬ 
tained  with  the  mighty  pipe  organ. 
Various  and  ingenious  methods  have 
been  devised,  ranging  from  elabo¬ 
rate  electronic  circuits  to  modified 
reed  organs  in  an  effort  to  create 
an  instrument  which  sounds  just 
like  a  real  pipe  organ.  The  tone  of 
a  single  organ  pipe  has  been  studied 
in  great  detail  to  obtain  data  on 
wave  shape  of  fundamental,  har¬ 
monics,  percent  of  harmonic  content 
and  other  characteristics.  An  elec¬ 
tronic  circuit  is  then  developed 
which  will  duplicate  these  same  tone 
patterns,  or  even  attempt  to  im¬ 
prove  on  them. 

The  method  outlined  below  seems 
to  be  the  natural  way  to  accomplish 
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NORTH  ELM  STREET 
RBURY  70.  CONNECTICUT 


AMfliriEPl 


SHAGGY  AUDIO  AMPLIflER  STORY 

You'v  heard  of  the  shaggy  dog  stories, 
well  here's  a  tale  that  beats  'em  all. 

Into  the  WcHtinghouse  Electronic  Division  offices  one  day  came  a  man 
with  a  strange  request.  It  was  for  an  audio  amplifier  of  extremely  high 
power,  powerful  enough  to  build  a  whisper  of  sound  to  a  crescendo  capable 
of  shattering  windows  in  the  next  county.  (This,  however,  would  nut  be 
its  function.) 

It  just  so  happened  we  could  supply  a  job  to  answer  the  description— 
a  new  design  that  delivers  3  or  10  kilowatts  output  power.  It  can  actually 
take  a  signal  of  aluiut  10  milliwatts  from  any  conventional  30  to  20.000 
cps  source  and  build  it  up  to  5  or  10  K.W  with  uniform  response  (plus 
or  minus  1.5  db). 

But  the  odd  part  of  the  story  is  that  we  never  were  able  to  learn  what 
the  man  planned  to  do  with  this  extremely  high  power  amplifier.  And  to 
add  confusion  to  mystery,  since  then  many  other  guys  have  wandered  in 
with  the  same  strange  shaggy  dog  request.  Vie  know,  of  course,  that 
applications  are  conceivable  in  proiiucing  supersonic  vibration,  exploring 
variable  frequency  vibration  phenomena,  and  producing  supply  power  at 
any  audio  frequency  ( e.g— 400  cycle  aviation  equipment  or  100, (HfO  Kl’.M 
grinding  motor.) 

We  decided  there  must  be  a  market  for  it.  Hence  this  advertisement. 
So— if  you  know  of  anyone  who’d  be  interested  in  a  variable  frequency 
audio  amplifier  of  extremely  high  power— capable  of  shattering  windows 
in  the  next  county— have  them  get  in  touch  with  \V  estinghoiise  Electric 
Corporation,  Electronics  Division.  Industrial  Electronic  Devices  Section, 
2.310  Wilkens  .\venue,  Baltimore  3,  .Maryland. 

you  CAN  Bl  SUfiE ...  IF  ITIi  J  07236 


Wfestinghouse 


our  objective.  The  sound  emitted 
from  an  individual  pipe  of  a  pipe 
organ  is  recorded.  The  method  of 
recording  may  be  an  adaptation  of 
sound-on-film  or  wire  recording.  A 
suggested  method  is  outlined  below : 

After  each  note  is  recorded 
(assume  61  in  all)  then  there  will 
be  61  separate  individual  patterns 
on  record,  each  one  ready  to  exactly 
imitate  the  original  parent  note. 
These  61  recordings  or  sound  tracks 
are  placed  on  a  common  conveyor, 
and  set  in  motion.  There  will  be  61 
unit  pick-ups  involved,  each  ready 
to  reproduce  the  recorded  note,  but 
not  until  the  circuit  is  completed  at 
the  instrument  keyboard  by  the 


60CPSUNE  cil-JKEY 


reproducer  unit 


MAGNETIC  MATEMAL 


SYNCHRONOUS  MOTOR 


Suqgcitad  •l«ctronic  organ  ichems 


T 

hviil  1 


rsTOP 

aow 

/  High  speed  stop  clock  accrued  seconds 
indicator  with  fluorescent  dial  and 
hands.  Also  available  for  other  intervals. 

SPtCIAl  ftATUKlS: 

•  Pr.cilion  timing  m..turing  liundr«dthv  of  t.condt 
to  on.  minut.. 

•  Automotic  r.t.t, 

•  H.rm.ticllv  M.l.d. 

•  For  op.r.tion  on  SO,  W,  or  400  cycl.i  A.C.  or 
20-30V  D.C.  400  cycl.  unit  h.s  D.C.  clutch. 

Tliii  new,  liermetically-seated  Stop  Clock  further 
enlaraes  the  complete  line  of  A.  W.  HAYDON 
COMPANY  A.C.  and  D.C  Timers,  time  delay  relays 
and  timing  motors.  This  accurate,  panel-mounted 
timer  totalizes  hundredths  of  a  second  up  to  a 
‘minute.  Hermetically-sealed,  it  weighs  approxi¬ 
mately  2  lbs.  Comes  with  automatic  reset. 


^  \Ai 


-\.VV.j-JAVD0N 


selected  key,  during  a  rendition. 
Since  any  individual  note  is  a  con¬ 
tinuous  pattern  of  successive  wave 
!  shapes,  it  is  not  necessary  to  extend 
i  the  recording  any  longer  than  would 
j  be  required  to  establish  the  wave 
pattern.  This  could  be  done  in 
several  cycles  of  the  fundamental 
wave. 

In  a  practical  way  this  could  be 
,  accomplished  by  recording  around 
'  the  circumference  of  a  cylinder. 

■  Thus,  the  note  could  be  continuous 
I  by  duplicating  itself  for  each  revolu- 
i  tion.  There  are  problems  which 
could  be  overcome,  for  example, 
overlap  at  the  start  and  finish  of 
;  the  recorded  note  as  the  second 
;  revolution  was  started.  This  might 
I  be  overcome  by  using  two  repro- 
j  ducers  on  one  sound  track  180 
degrees  apart  and  using  less  than 
a  full  revolution  of  recording,  thus 
there  is  always  one  reproducer  unit 
active  at  any  one  time. 

As  pointed  out  in  the  drawing 
a  drum  of  ferrous  magnetic 
material  (possibly  even  Alinico 
material)  of  the  type  used  in  the 
wire  of  wire  recorders  could  be 
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TRANSFORMERS 

u  Pill  Your  Need  to  a 


for 

INDUSTRIAL 

and 

ELECTRONIC 

EQUIPMENT 


Lot  MS 

quoto  on  voof 
Spoel/itotlons, 
no  obligation 


SAMPLE 

SHORT 

and 

LONG  RUNS 


Oa/ivery 

as 

Promited! 


DESIGNED  TO  COMMERCIAL  AND 
MILITARY  SPECIFICATIONS 
(MIL-T-27  and  AN-E-19) 


EPCO  Products  Inc. 

2500  Allanlic  Avc 
Brooklyn  7.  New  York 


PHOTO 

EQUIPMENT... 


eared  to 

^INDUSTRIAL 


3 

&  SCIENTIFIC  Uses 


FREE  wMMraWPIMm  CATALOG 


with  THOUSANDS  o* 
nowott  Photo  Tools, 
Comoros,  Lenses,  Pro* 
lectors,  L  1 1  h  1 1  ■  • 
Eqaipment,  Develop 
ing  Equipment,  to- 
Mrpors,  etc.  for  the 
Amoteur  and  Profes* 
•ienal,  in  every  doy 
SCIENTIFIC  and  IN. 
DUSTRIAL  WORK. 


CAMERAS— of  oil  types!  Special  pur- 
pete,  Photemicrogrephy,  Loberotery.NEW 
POLAROID  UND  RACK,  etc. 
LENSES—  WerM's  lortett  stock  from 
H'*  to  72".  —  All  speeds,  and  types, 
special  Mounts,  LentkeHng,  etc. 

IPHENT  — 


Burke  *  James,  Inc. 

FINE  photographic  EQUIPMENT  SINCE  1197 
371  S  WobosK  Avv  .CKicogo  A.Mlittots  U  S  A 


ENGRAVING  •  PROFILING 


I 


NEW  HERMESr  Inc 

13*19  University  Place,  New  York  3,  N.Y. 


NEW  HERMESr  Inc.  13-19  University  Place,  NY  3,  N  Y 

In  Canada:  359  St  Jame-,  St  Montreal 

Wor  J'l  Vonwtacryrer  oi  Portable  t ntjravintj  Mocti»nrj 


High  Current  Regulated  Power  Supplies 

D 

D 

NRW  /  FlwMard  Sins,  MO  Sgrlte 

r  0-350  V  (8)  750.  ilA 

Senes  /  o-3so  v  ®  i.  amp. 

0-350  V  (8)  2.  Amp. 

‘  •  0-350  V  (3  3.  Amp. 

1 

1 

Fgatarlof  1  Vtry  lp«  tutppt  Impidgace  it  lilcb  ppsrgr  Igyplti 

Vi%  rttilatlaa;  •  MV  npeM. 

CgotkMNos  doty  cimpsasets;  sbgrt  dglivgry. 

Other  units  sysllabls!  any  voltafs  and  capacity,  rtfulatad  or  un- 
rsfulstad,  Used  or  sdluatabla  output  voltaga.  Wa  invita  Inquirlaa. 

PKSCHKL  ELECTRONICS.  INC. 

19  eARBEH  smn,  new  ROCNEUC,  N.  V.  e  NEW  ROt  Hmi  *4942 
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Now!  Royal  brings  you 

storage 
shelving 
In  standard 
package 
units 


formed  into  a  seamless  tube. 

The  61  notes  could  probably  be 
recorded  in  61  pattern  rinjys  in 
about  24  inches  of  linear  length  of 
roll  and  probably  a  1-ft  diameter 
roll  may  be  used.  At  1,800  rpm  it 
would  be  possible  to  record  60  com¬ 
plete  cycles  of  a  1,800  cycle  note 
or  two  complete  cycles  from  a  60 
cycle  base  note. 

With  the  above  arrangement  it 
appears  possible  to  build  all  the 
components  into  a  small  space.  It 
seems  that  organ  notes  would  be  the 
most  practical  to  reproduce  as  it 
appears  to  be  a  continuous  note 
right  from  the  start  while  a  piano 
note  would  lack  the  hammer  on- 
string  effect.  In  fact,  notes  from  a 
more  expensive  electronic  organ 
could  be  reproduced  this  way  by 
using  the  instrument  for  recording 
the  parent  note. 

Also  it  would  appear  that  a  reed¬ 
less  piano  accordian  with  this  ar¬ 
rangement  could  produce  unpar¬ 
alleled  effects.  An  electromagnetic 
air-pressure  sensing  device  in  its 
bellows  chamber  could  be  used  to 
modify  the  notes  for  expression  in 
the  music,  to  duplicate  present  play¬ 
ing  techniques.’ 

The  method  as  illustrated  does 
appear  to  have  unusual  possibilities. 
It  has  promise  of  opening  a  field  of 
low-priced  instruments. 


At  your  service,  for  all 
small  l>earinK  problems, 
the  Bird  Company 
engineering  staff  designs 
accurate  sapphire  and 
glass  jewel  liearings  used 
in  the  world's  most  famous 
aircraft,  electrical  and 
timing  instruments; 
weather  and  all  types  of 
recorders;  and  fine 
indicating  apparatus. 


•  Now  Royal  simplifies  your  plan¬ 
ning  and  purchasing  of  open  or 
closed  type  shelving — standard 
sectional  units  are  adaptable  to 
your  exact  needs! 

•  No  tools  required  for  installation 
or  adjustment — Royal  shelving 
has  80%  fewer  bolts,  erects  quick¬ 
ly,  easily,  economically! 

•  Each  shelf  adjustable  without  dis¬ 
turbing  others!  Patented  shelf 
brackets  simple  to  insert  into 
frame,  are  self-locking  and  self- 
supporting,  provide  better  shelf 
stability  than  equal  amount  of 
bolts. 


Close  tolerances,  accuracy, 
and  long  life  qualify 
Bird  Jewel  Bearings  to 
insure  quality  in  your 
finest  instruments. 
Quotations  on  request  for 
jewels  made  to 
specifications  for  your 
individual  requirements. 


Company  Reply 

Dear  Mr.  Winther: 

We  thank  you  very  much  for  your 
letter  and  your  very  lucid  explana¬ 
tion  of  your  improved  electrical 
musical  instrument. 

We  have  naturally  given  consider¬ 
ation  to  various  types  of  signal  gen¬ 
erators  involving  recordings  of 
sound  produced  by  pipes  and  various 
other  instruments.  This  has  like¬ 
wise  been  given  consideration  by  a 
large  number  of  other  people  as  is 
evidenced  by  a  number  of  patents 
which  have  issued  disclosing  various 
schemes  for  using  recorded  tones  as 
a  basis  for  the  production  of  tones 
in  an  electrical  musical  instrument. 
For  example,  the  following  patents 
disclose  rotating  devices  in  which 
the  sound  is  photographically  re¬ 
corded  and  picked  up  photoelec- 
trically:  2,199,948,  2,223,489,  1,980,- 


mttaJ  furniturt  line*  ’97 


Royal  Metal  Manufacturing  Co. 

17S  N.  Michigan  A««.,  Dagl.  2104,  Chicago  1 
I’octoriax  lot  Aagalat  •  Michigan  Chy,  Ind. 
Worran,  Po.  •  Waldan,  N.Y.  •  GoH,  Ontario 
ShowreonMi  Chicogo  •  Loc  Angcim 
^n  Prcmcnco  •  Now  York  City 
Aulhoriiad  Daalon  Ivarywhara 


The  engineering  staff  of  the  Bird  Com¬ 
pany  is  at  your  service  for  all  small-bearing 
problems. 


■aval  Motal  M«g.  Ca.,  IPS  N.  Michigan  Ava., 
Da^.  2104,  CWcaga  I,  IN. 

flaora  tand  yow  naw  toyal  catalog  thowing  tactional 
Itoraga  chal^g. 


S%pphif  mmI  $tmi  /pipolf  #  Frocui—  gtm»$  grimUmg 
FmrrUm  pr^mett  #  SmppMrm  tyHi 

1  Spruce  Street,  Waltham  54,  Maaa. 

Want  more  information?  Uw  post  card  on  la>t  page. 
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DI-ACRO 

HYDRA-POWER 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION  TUBES, 
INCANDESCENT  UMPS,  GLASS  LATHES  for  TELEVISION  TUBES 

W«  mak*  TrwMfeniMn,  Spot  ao4  Wiro  tott  WoMon,  Wiro  Cottiot  Mockioot  and  500  olfeor  itooM, 
inditpoiitablo  ia  yoor  prodactiea.  Eititr  Eapiaooff  art  coattaatiy  dayoleaiaa  Wow  Eqaleaioat.  It 
yoa  praftr  yoar  owa  dotigat,  lot  ai  baild  taaoi  for  yoa.  Writa  to  Chariot  EiWor  who  has  torvod 
The  ladast^  ovor  12  yoart. 

Machlaos  for  taioll  Radio  Tabot  of  all  kladt: 

High  Temperature  Hydrogen  Electric  Furnaces 

Hydrogan  otmotphara  baating  chombar,  hydrogaa  dryiag  towar,  wotar  cootad  aalood- 
iag  chombar,  tiMt  control  with  oir  coolad  transformar  with  11  position  top  switch. 
Automotk  temparotura  control  (optional)  standard  fnrnocas  from  1"  boro  18()0*  C  to 
8"  boro  1100*  C.  Molybdanum  wound  hooting  units,  loading  and  unloading  chambars 
aquippad  with  sofaty  doors.  Suppliad  with  hydrogan  flow  gougas.  Modo  to  ordar  in 
many  sizas. 


5k  «pw  is  .^itua^s  On*  oCtadtr  in  ^v*iy  5i.tJ 

BODNAR  INDUSTRIES,  Inc. 

leads  in  the  field  of 

TRANSILLUmilATEO  PLASTIC  LICNTIlie  PLATES 

BECAUSE  OF  Quality  •  Uniformity  •  Performance 
Design  &  Layout  "Know-How  Service" 

Quantity  Production  Promptly 

NEW  YORK— 19  Roilrood  Ava.,  Now  Rochalla  (Homo  Offka) 

TEXAS  — Jofforson  Towar  Ruilding,  Dallas 

CALIFORNIA— 11056  Cumpston  St.,  N.  Hollywood 
CANADA  — 313  Montrool  Trust  lldg.,  67  Yongo  St.,  Toronto 

DEMONSTRATION  PANEL  MIL-P-77M  (AN-P.M)  Sant  on  Lattarhaod  Raqaatt 


a  Variety 
of  Materials 


Accurately,  Eosily,  Quickly 
wHh  a  DI'ACRO*  BENDER 


Simple  and  complex  bends  can  be 
formed  and  duplicated  in  many  duc¬ 
tile  materials  with  a  versatile  Di-Acro 
Bender.  Bending  capacity  of  the  live 
hand  operated  models  ranges  from  > 
wire  to  I '  round  mild  steel  bar.  Many 
accessories  are  available  for  bending 
various  materials  and  shapes.  The  Di- 
Acro  Bender  can  be  delivered  com¬ 
pletely  tooled  for  most  forming  require¬ 
ments  in  solid  materials  and  tubing. 


*Preeo¥eeed  Dfe-mck^re 


nSCH  TEMPERATURE  FURNACES  MADE  BY  EISLER 


EISLER  ENBINEERIND  CD.,  Inc. 


m 


1 


WASHERS-ALL  KINDS 


WASHER  SPECIALISTS  for  nearly 
half-a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it.  • 


asvMJ* 

CUP 

•-NOU 

anAiNRi 

LOCK 

SPACUS 

SPMM«  TENSION 
SOWARS  HOU 
STAR  LOCK 
THRUST 
TONOWS 


STAMPING 

COMPANY 


1691  W.  LAFAYETTE  •  DETROIT  16,  MICH. 


WHITEHEAD 


A  universal  hydraulicslly  operated  bend¬ 
ing  machine  that  is  equally  as  flexible  as 
hand  operated  machine.  Oi-Acro  Hydra- 
Power  Benders  are  especially  designed 
for  those  long  runs  and  heavy  bending 
operations  which  are  impractical  for 
manually  operated  equipment. 


WANf  MORE  INEORMATIOMT 

SmU  tmr  Nmv  »-Aig« 

OivM  compicu  delalli  on 
hand  and  powar  operated  Dt- 
Acro  Bcnderi,  Brakes, 
Notchers,  Punch  Preeiet,  Rod 
Parters,  RoUers  and  Shaars. 
Send  for  your  copy  today— 
S”  lhara't  no  oblioatioa. 


cmtori »/ 

"ON-USS 

DUPUCATPM’ 


O’NEIl-IRWIII 
MFC.  CO. 

321  BMi  Avanun 
Loka  City,  Mhm. 
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MODEL  503 


SPENCER  KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS, 


SEALED  IN  MOLDED  BAKELITE 
PLUS  LIGHTWEIGHT 


IN-RES-CO 
TYPE  CX 
NON-INDUCTIVE 
RESISTOR 


riw  Msisti'.i*  i*l«‘rTi«'nts 

tli.il  (otnbuM*  p'LsjtiVf  witli  th»* 

mipof  t.LiH  ;»(1  vaiit  of  lightweight 

Molrleii  Hakelit**  core  r»‘»}ii(es  wei^;ht 
1>V  one-liaH  tdmpared  to  ceianius 
P‘»sitive  se.il  effettivelv  piote(ts  tlie 
winding;  J4';unst  hainifiil  clim.itu'  con 
(liiioiis.  AiMitional  IN  RKS  C'()  tea 
tlMes  include  lon^  life  st.ibillty.  hafLi 
si'hleied  ('onnections  to  ternnnals  aiui 
entra  sturdy,  vihialion  proof  teinimal 
leads.  lioth  *  X  and  HX  Resistors 
include  space  saving;  t»*rnunal  sup 
ported  axial  teiminals  of  tinneLl  wire 


r  IN-RES-CO 
'  TYPE  BX 
NON-INDUCTIVE 
RESISTOR 
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292,  1,967,238,  1,747,936,  1,678,872. 

The  idea  of  ma)?netic  recording 
and  pickup  of  tones  is  disclosed  in 
a  number  of  patents  including 
patent  No.  1,991,727  and  has  also 
been  suggested  to  us  by  a  number 
of  other  inventors.  A  fairly  good 
disclosure  of  this  idpa  is  also  found 
in  the  French  patent  No.  541,656. 
You  may  obtain  copies  of  the  U.  S. 
patents  from  the  Commissioner  of 
Patents  at  twenty-five  cents  each. 

You  have  apparently  studied  the 
problem  sufficiently  te  realize  one  of 
the  difficulties,  namely,  that  of  over¬ 
lap.  We  question  somewhat  whether 
your  proposal,  by  which  this  overlap 
problem  could  be  overcome,  would 
work  out  unless  you  could  start  and 
stop  recording  the  wave  at  the  exact 
instant  that  it  “crossed  the  zero 
axis."  Another  difficulty  to  which 
you  have  apparently  given  much 
thought  is  that  the  organist  likes  to 
have  available  a  large  number  of 
different  tone  qualities.  In  your 
proposed  instrument  this  could,  of 
course,  be  accomplished  by  having 
several  of  the  drums  you  described, 
with  their  associated  pickups,  and  to 
a  limited  extent  might  be  accom¬ 
plished  by  various  filter  meshes  in 
the  output  system  of  the  organ. 

We  wish  to  thank  you  for  the 
clear  manner  in  which  you  have  pre¬ 
sented  your  ideas  but  regret  that  in 
our  opinion  you  have  not  made  any 
novel  suggestions.  We  are  therefore 
not  interested  in  pursuing  the  mat¬ 
ter  further. 

(Name  of  Patent  Counsel  and 
Company  withheld  by  request.) 


Th«  -SKL-  Model  503  Fatt-Rise  Pulta  Gan- 
arator  hat  baan  datiqnad  to  maaf  (ha  9rowing  naed 
for  a  convaniant  tourca  of  ai(romely  fast  and  thorf 
racfangular  pultat.  In  radar,  nuclaar  phytict,  high 
tpaad  otcillography,  and  in  (ha  datarminafion  of 
network  charactarittict,  (ha  fast  rite  time  and  short 
pulta  capabilitiat  of  the  Modal  503  find  many  utat. 
The  variable  repetition  rata  of  50  to  150  ppt,  pulta 
amplitude  of  .1  to  150  voitt,  and  impedance  of  50 
ohmt  meet  the  great  majority  of  neadt  encountered 
in  (hit  type  of  work.  Convanianca  in  (he  practical 
situation  it  enhanced  by  providing  either  positive 
or  negative  pultat,  controlled  by  a  twitch,  and  an 
aitarnal  trigger  input  which  allows  control  of  the 
rapatition  rata  from  an  outside  tourca.  It  it  housed 
in  a  lightweight  aluminum  cabinet  with  convaniant 
grouping  of  controls.  The  -SKL*  Modal  503  will  be 
found  inditpantabla  for  high  spaed,  fast  rite  time 
research,  davalopmant  and  tatting. 


SPECIFICATIONS: 


•  Ri$«  Time:  10~*  sec. 

(1  millimicrosecond) 

•  Impedance:  50  ohms 

•  Rap  Rata:  SO  to  150  pps. 

•  Pulse  Amplitude:  0.1  to  ISO  rafts 

•  Pulse  Width:  Calculated  minimum 

width  is  6  X  10-1*  sec. 


TYPESa&BX 

WIRE  WOUND  j 


•OMlfier  M-BES-CO  solution 
for  CitCUIT  DESIGNERS 


Complementary  Symmetry 
Dear  sirs: 

I  HAVE  read  with  much  interest 
the  article  entitled  “Experiments 
Illustrate  Transistor  Applications” 
in  the  March  issue  of  Electronics. 
There  is  one  point  on  which  I  should 
like  to  comment  concerning  the 
“complementary-symmetry”  ampli¬ 
fier.  Figure  lA*  of  the  article 
shows  two  grounded-emitter  tran¬ 
sistors,  one  an  npn  and  the  other 
a  pnp,  with  a  common  base  input 
terminal.  A  statement  in  the 
article  referring  to  this  arrange¬ 
ment  says,  “Due  to  the  opposite 


ASK  toe  THE  NEW 
RESISTOI  HANDBOOK 


COMMERCE 


NEW  iCRSEY 


APPUCATION-MSIONfD  RES/STORS  FOR  lliCTHONICS  AND  INSTKUMeNTATION 


ELECTRONICS 


Wont  more  informotietiT  U(e  pest  card  oe  last  pae«. 


ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


w**  OUU-4QUU  MCS 

Frequency  Meters 

Lightweight -Portable 
(Units.. For  Field  and 
I  Laboratory  Use! 


SPECIFICATIONS 


ENGRAVES  /  ROUTS  l  PROFILES  and  MODELS 


frequency  standards! 


///// 


V/////  /fi 


EI»ctro-Tech  maintains  one  of  the  largest  and  most  cona- 
plete  stocks  in  the  country  of  electrical  meters,  instru¬ 
ments  and  industrial  control  equipment— representing 
over  250  top  lines. 

Fas,  owr  woraheasa  Is  half  lag  with  slaadard  sfodU  af 

Cawntars  Salanaids  Tafgla  SwHchas 

Panal  Malar*  Tachamalart  Shunts  Itlactrkall 

Tronsformart  Tharmamatar*  Msggars 

SwiKhbaard  Matars  Tharmaslott  Salanald  Vcrivas 

Micro  Switcha*  Ractiliart  Pyraasatars 

Photo  ilactric  Equipmant  Rhaaslats  Muttimatars 

Ralayt  Timor*  Osclllaacapo* 

and  Lobaralary  Standard  Insirvmants 

In  addition,  we  manufacture  and  stock  Spaclaf  Tost  fqalp- 
man!  a  flactWc  Huatlng  Unltt  •  Currant  Translarmars  a 
Pyramatar*  a  Tharmoceupla*  a  Ractiliar*. 


Our  laboratory  is  available  for  re¬ 
pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  stock  instru¬ 
ments  to  your  specifications. 


'Jho 

'ndwstrtas 

•wr 


for  speed 

Wlra-CadahOi 

atyp— Nt 
M-RArclay  P***' 


rS-C  I74-A  I700-3400  MCS. 

Tha  input  circuit  it  o  typo  N  conaactor 
(UG-54/U)  .  .  .  Tht  output  it  monitorad  by 
a  IN21B  crystal  and  microammatar  circuit 
with  adjuttabla  tantitivity  control  for  vary¬ 
ing  input  powar  lavalt.  Tha  output  of  tha 
crystal  may  ba  obtainad  from  pin  iockt 
providad  on  tha  panal  of  tha  instrumant. 
A  twitch  it  providad  to  change  tha  output 
from  the  microammatar  to  the  pin  iockt. 


COIL  2t4aUttf 

COIL 

COIL 

-HCOIL  V^UaUULf 


O  No  matter  how  you  figure:  If  you  naad 
custom-made  coils  toilored  to  your  own 
special  requirements.  Done  is  your  answer, 
turtbermere,  H  you  require  these  ceils  spe¬ 
cially  treated,  Dana  is  your  answer.  If  you 
insist  on  coils  that  will  be  per¬ 
fect  in  performance  and  free 
from  any  possible  defection, 
Dane,  long  experienced  in  the 
manufacture  of  a  wide  variety 
of  ceils.  Is  your  answer. 


a  Form  Wound 
a  Paper  Section 
a  Acetate  Bobbin 
a  Molded  Coils 
a  Bakellfe  Bobbin 
a  Cotton  Inter- 
woove 

a  Coils  for  High 
Temperature 
Applications 


Also,  Transformers  Mode  to  Order 


MAIN  ST.,  WINSTED,  CONN 


Special  oltackmenls  and 
engineering  service  available 
fer  production  worh. 


FREE:  Brochure — 
yours  upon  request. 


■ACKTALK 


(continiMd) 


OPHAR 


WAXES 


COMPOUNDS 


Zophar  Waxts,  mins  and  compounds  to  imprtgnote, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  lOO^F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


Circuit  (lop)  ond  output  waToformi  ior 
pnp-npn  Irantistor  ampliiior 


signs  of  the  transfer  characteristics 
of  these  two  types  of  transistors, 
the  output  signals  will  be  180  deg 
out  of  phase,  one  having  been 
shifted  180  deg  the  other  going 
straight  through”. 

The  writer  wonders  if  it  would 
not  be  better  to  call  this  action  a 
“polarity  discrimination”  or  a 
“phase  splitting”  rather  than  a 
“phase  shifting”.  It  would  seem 
well  worthwhile  to  provide  as  un¬ 
ambiguous  an  explanation  as  pos¬ 
sible  for  transistor  circuits. 

To  completely  satisfy  the  writer’s 
thoughts,  the  above  circuit  was  con¬ 
structed  and  tested  as  indicated. 
The  oscillograms  show  the  actual 
output  voltage  waveform  for  a 
small  input  signal  and  then  for  a 
large  input  signal. 

The  capacitors  and  biasing  cur¬ 
rents  of  the  circuit  could  be  re¬ 
moved  with  no  loss,  but  an  improve- 
^  ment  in  curcuit  efficiency;  they 
were  included  only  to  allow  each 
transistor  to  amplify  small  signals 
linearly. 

R.  H.  Spencer 

tfaitxachuaettit  Inatitute  of  Technology 
Dept  of  Electrical  Engineering 
Herromechaniams  Laboratory 
Cambridge,  Maaaachuaetta 


Pl*a««  tend  M*  ftwIMin  ^5  on  Nylok  Clinch  Nvit  with  nnw  low  pricn  li*l. 
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ALLIED  RESEARCH  &  ENGINEERING  INC 

1041  NOITN  14S  PAIMAS  •  HOUYWOOO  3S.  CAIIIORNIA 


•  SODtRING 
BRAZING  &  WELDING 


WALKIE  RECORDALL 


MILES  REPRODUCER  CO 

(12  (ROADWAY  YOBy 


USE  DECALS 


Mcoi 


LAMPKIN  LABORATORIES,  INC 

BRADENTON.  FLORIDA 


NORSID 


REX  RHEOSTAT  CO 


MFC  CO. 

21  ATHfRTON  STRUT.  YONKfR$  1 


WAVEGUIDE 

WAVEGUIDE  At««mbli«t 
WAVEGUIDE  C«mpoii«nts 

*  low  Cod  *  Quantity  Predudion  *  Light-weight  "One-pioce  (on(truction('‘ 

*  Dim«n(ien(  to  —.0003  *  Internol  finUhM,  10  mkre*inch  *  Excellent  V.S.W  R 

*  Copper,  Nickel,  Silver  •  •  •  Some  item(  (hipped  from  (tock. 

Other(,  produced  to  your  (pocifkotionc,  on  (hort  notico 


Unconditionolly  guar- 
ontood  for  6  months. 
Tomporaturos  to  1.- 
200°F.  Adfustoble 
long  •  llio  thermostat. 
Ceramic  embodded 
hooting  eloment. 

Standard  Modals 
to  Moat 
Most  Naadt 


Writ*  now  for  odditionof  information. 


Write  fer 
bulletin  er 

emd  deieUe 


EISLER  MANUFACTURES  COMPLETE  EQUIFMENT 

WELOEM  FOE  SPOT  4  WIRE  BUTT 
RADIO.  TV  TUBE  EQUIPMENT  4  BEPAIB  UNITS 
INCANDESCENT,  FLUDBEBCENT  MFB  EQUIPMENT 
NEON  SION  MAKEBS  EQUIPMENT.  OLASB  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS,  Ete. 
W(t  QIsm  SLICINS  4  CUTTINS  MACHINES  fer  Lafe  U(a 
TSANSFOSMESS,  SPECIAL  4  STANDASO  TYPES 

tISLIR  EN«INEIRINO  CO..  INC. 

7SI  Be.  13(4  SL  Newark. 3.  N.  J. 


rrod'xnrxtt  . 

.iSde  Meed  13 
>7  ir  X  r  X  2V',' 

DEE  ELECTRIC  COMPANY 

MELTING  POTS 

1105  N.  PouliNo  Si.  Chicago  22,  III. 


ELECTRO  PLATING 


Hav*  yAu  yroblamt  In 


SPfCIAllSTS  IN 

Silvar,  Cadmium  A  Zinc 
•orral  Plating 


name  it...  WE'LL  MAKE  IT! 

TERMINALS 

HEADERS 

END  SEALS  •  •  •  SPECIAL  ITEMS 

QUALITY  PRODUCTS  CO. 

S87  Charloa  St^  ProvideMco,  R.  1, 


Iridita  and  Cronok 
Procassas 

7#  Governmeol  SpectfkoNorK 
Government  Certified 


Cempore  With  Compotset  at  SS.OO  er  Mere 
LARGE  CENTER  WHEEL  CS  OC 

BOW  COMPASS  Ne.  304  #<>.79 

"ALVIN"  PRECISION  MADE  CIRCLES 
V3‘  TO  USED  ALSO  AS  DIVIDERS. 
EXTRA  PARTS  INCLUDED. 

10  Du  M(«u  Back  GetrexlM 
S(xe  Chmk  w  M(n«y  Drew  aiie 
Sam  C.O.O.  Ciiar((« 

TED  ENTLICH  50-14  31  AVE. 
_ W00D8IDE  77.  NEW  YORK 


EVEREADY 


Etpeclally  dadined  fer  use  In  developmrnl  and  production 
laboraterrea  whtrt  dandardirad  RTMA  rtdtlor  valuat  are  to  be 
determined  tatily  and  quickly. 

Rochastar  Elactronics  Co.,  Inc. 

**■  >27  PfNFIElB,  NEW  TOSS 


Shortud  Turn  Indicator 

Sen(ltlve.russ*d,nen-(Netklng 

#far  unmeunled  cello  $150.  I.a.h. 
HUNTINGTON  BEACH,  CALIF. 


SUB-CONTRACTING 

MILITARY  MMd  COMMERCIAL 

receivare— teat  eqsipmeet 
troeamlnert — ceatrela 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL. 

Power  auppUea,  controla.  teal  egalpment. 
sabmasambUee.  cable  and  hamaaa  work. 

PESCHEL  ELECTRONICS.  INC. 

13  GARDEN  ST.  NEW  ROCHELLE.  N.  V. 

NEW  Radwlla  3-3342 


We  invite  inquiries  an 


For  certificatiofl  of  lEductioR 
Nil  Dielectric  HeotiiK  EquipMt 

In  accordance  with  F.C.C.  rulingi 

NEW  ROCHELLE  TOOL  CORP. 
320  Main  St.  Now  Roctiolla,  Now  Yi 
Pkeae  NE  2-3333 

'MtMU  VMf  Qaaxttoea  m  rre« 


ELECTRONICS  — Apnf,  7953 
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SEARCHLIGHT  SECTION 


ELECTRICAL  SALES  A 
ENGINEERING  REPRESENTATIVE 

Natianally  kM«ii  Oliltrnia  Caraaratla*  tfmim 
Min  MtlnMrlnt  raarntatatlM  In  Entna  U.  ft. 
with  twnift  baalitmiiift  la  tannal  •intiical  iMali- 
tlM  IMtf,  t*  KMiott  Ml*  •(  n*w  IIm  *1  yam*  aad 
taxtil*  aiatarlalt  In  hith  taaiparatar*  aaalteatlaa. 
Hurt  hav*  car  aad  b*  lr*a  t*  trawl,  ftalary  aad 
•xMawc.  RW-a»SS.  Klectronlca 
1111  Wllahire  Bird.,  tx>*  Ancelas  17.  Cftllf. 


DEPARTMENT  HEAD 
MISSILE  ELECTRDNICS 


RADIO  and  TV  ENGINEER 

latcmtiai.  aanaaacat  M.  toctiat  aad  aaalyxlna 
TV  cat*.  FM-AM  r«c*twrc.  hiah  lldallty  waad 
•aulaaiaat.  etc.  la  NYC  lab.  Datr**  aad  3  yrc. 
•xanitae*  la  laduitry.  Faailllar  with  IRC  tnt 
iacth*di.  ftalary  caaiaitaMirat*  with  ability  and 
(xynicnc*.  Scad  maai*. 

P-7212.  Elactranle* 

330  W.  42nd  St..  New  York  50.  N.  T. 


RADIO  ELECTRONICS 

Promlaant  N*w  Enaland  aianatactum  M*k>  auJI- 
ItMl  ttaff  In  axpaaciaa  la  tha 

ELECTRONICS  MINIATURIZATION 
Raid  utlllxiai  printad  eircaltc,  traaaiitnc.  ate. 

P»rman»nt  ampfoymant  OMurad. 
Indicate  pact  axpniane*  and  data  availaM*  In 
ratuma  ta 

P-72S2.  Electronic* 

3.30  W.  41  St  New  York  30.  N.  T. 


REPLIEB  (Box  No.):  Adirrit  to  offire  arorraf  yoa 
AEW  YORK:  33d  W.  tlad  St.  (3t) 

CHICAOO:  st»  N.  Michignn  Ave.  (tt) 

BAN  PRA.SCIBCO:  48  Foot  SI.  (i> 


POSITIONS  VACANT 

ASSISTANT  CHIEF  Engineer:  Ohio  company 
manufacturing  electronic  equipment  haa 
opening  for  electronic  engineer  approximately 
27-31  year*  of  age  In  capacity  of  adralnlatratlTa 
assistant  to  the  Chief  Engineer.  Duties  will  In¬ 
clude  engineering  offlee  work,  supervision  of 
laboratory  projects  and  occasional  traveling. 
Must  have  at  least  5  years  professional  experi¬ 
ence  In  circuit  design  and  project  supervision. 
Starting  salary  $7000  per  year.  Allowance  for 
moving  expense.  Replies  held  In  csnlldence. 
Submit  resume  to  P-6785.  Electronica 


EXPANDING  ORGANIZATION  of  established 
manufacturers'  technical  representative  haa 
opportunity  for  competent  electrical  engineer 
able  to  work  on  own  Initiative  In  Los  Angeles 
area.  Salary  and  profit  sharing  wilt  produce 
abova  average  Income.  In  return  this  person 
must  be  able  to  plan  hla  own  schedule  and 
assume  engineering  responsibility  for  a  group 
of  products.  Experience  in  switchgear,  unit 
aubstatlans,  and  resistance  welding  equipment 
valuable.  Please  send  complete  details  about 
yourself,  necessary  starting  salary,  ate.  Com¬ 
munications  will  be  kept  confidential  If  de¬ 
sired.  Weighman  and  Assoclatea  140  So.  Glen- 
oak*  Blvd..  Burbank,  California. 


POSITIONS  WANTCD 

CHIEF  ENG.  or  Dept.  Head.  IS  yrs.  rea  and 
dev.,  reg.  prof,  eng.,  Pblla.  area.  PW-7221. 
Electronics. 

ENGINEERING/SALES  Representative  east¬ 
ern  area  with  oflflce  Washington,  D.  C.,  part 
or  full  time.  Registered  Professional  Engineer 
with  excellent  electronic  background.  PW-7171. 

Electronics. _ _ _ 

SALES  ENGINEER  age  33  currently  selling 
electronic  mfg.  Industry  In  east  past  6  years. 
Will  travel  or  relocate  west  coast  for  right 
offer.  PW-70S3,  Electronics. 

ENGINEER,  ELECTRICAL.  26.  married. 

B.E.E..  2  year*  exp.  field  service  engineer  on 
electro-mechanical  computing  machines,  1 
year  exp.  lab.  and  sales  applications  engineer 
on  electro-mechanical  devices.  Desires  position 
with  future  as  Sales  Engineer  In  Metropolitan 
New  York.  PW-6676.  Electronics. 
ELECTRONIC  ENGINEERTfsTlhree  year*  ex^ 
perlence  In  the  design  of  electromedical 
equipment  for  research  Including  ACADC  low 
level  amplifiers,  stimulatora,  transducers  and 
related  equipment.  PW-7003,  Electronics. 


SELLING  OPPOkTUNITY  WANTED 

SflLlTARY  A  Industry  Sales  manufacturer’s 
representative  selling  USAF,  Signal  Corps. 
Navy  and  Industry  (Phlla.  Washington,  Day- 
ton,  Rome,  N.  T.)  seeks  additional  lines  and 
planta  RA-6821,  Electronics. 


ELECTRONICS  ENGINEER 

$12,200— NO  FEE 

Ta  Mlw  a*  a  ia*eiali*t  aoaislax  alaetrani*  4*al(n 
and  davelasaiant  areblasii  la  clrasH*,  ataatrs  aia*- 
natlc*.  ata. 

CONTACT  RAY  EOWAROft 

O'SHEA  EMPLOYMENT  SYSTEM 

64  E.  Jackaan,  Chlaa**,  III.  T*l-WAbs*b  2-1884 


Prominsnt  wsll-MtabItshftd  oircrait  ontl 
miftsUs  manuiactufftr  oifftra  on  out- 
•londUiq  opporlunlty  to  a  poraon  quall- 
ited  to  hsad  on  sxpandinq  slftctronlc* 
orqanltation.  Salary  commftnfturatft  with 
rftftponftlbility.  Must  hov*  at  Iftoat  t*n 
ysars  •xpftrisncs  In  alrbom*  slftctroaics, 
iivft  oi  which  should  bo  In  mlssilo  or 
rador  dosign  and  dovolopmont.  Ad- 
vancod  doqroe  proforrod.  Poftltion  ro- 
ports  to  chloi  onqinoor.  Sond  dotallod 
roBums  of  background.  Rocont  photo- 
qroph  optional. 

P-6690,  Electronic* 

520  N.  Michigan  Ave..  Qiicago  II,  III. 


ELECTRONIC  ENGINEERS 

FOR  DESIGN  ft  DEVEIOFMENT  WORK  IN 
RADAR 

COMPUTERS 

DIGITAL  TECHNIQUIS 


tend  rsaums  of  •apsrlsnco  and 
sducat  Isn,  with  aalairy  rsqwIrsmsntA 


Electronic  Engineering  CompAny 


lOWN  AiVAOAM  IVttll  IM  AHAtKft  •  (AitPOIIMA 


ElECTRDNIC  ENGINEER 

Hero  is  THE  outstanding  challenge — 
former  President  oi  successful  electronic 
instrument  manufacturer  needs  a  man 
to  head  up  new  research  and  develop¬ 
ment  laboratory  in  San  Francisco  Boy 
Area.  Well  financed  and  directed.  If 
interested  please  send  detailed  resume 


P*70A9,  Electronics 
€S  Post  St.,  San  Franciaco  4*  Calif. 


BUILD  IN  WORLD 
ELECTRONICS  CENTER 

MatropoUtan  Osklanit  Area  (MOA)  V.bw  of  tbs 
Unlnrattr  of  Cahfomta  and  do**  to  Stanford 
Unlveralty,  offart  unraatehsd  raaaarcb  or  conaul- 
tatlon  faclUtlr*  and  paraonnal  aoure*  for  manu- 
faetuiara.  fabrlrator*  and  markatara  In  alaotronle* 
fiald.  BasIda*  Its  Idas!  location  In  abadow  of  two 
world-ranownod  rasaareh  oantar*.  MOA  provlda* 
oiany  additioaal.  oxcluxtv*  prodt  adfsntafas  to 
iBdnatry:  proxtmlty  to  uaara  In  graat  ataetrontca 
eonttr:  fsoagsphlo  hub  of  multl-MIUoo  dollar 
Wait  market ;  diaable  Mvlns*  In  •hipping  tlms  and 
eoat:  major  tarminua  for  rail,  truck,  air,  aaa 
asrrtara:  aU-aaa*on  producUon:  tamprrst*  cUmsta: 
aeras  of  laval  plant  *11**;  phanomaoal,  eantlnulnt 
O-R-O-W-T-R  For  a  fra*  FACTBOOK  and/or 
anawari  to  apacUlo  quaatloo*.  writs: 

Alameda  CounTy 
New  Industries  Committee 
Suite  601,  427  •  13th  St.  Ooklond,  CelH. 


,;iiiiii; 


SE 

COMPUTER 


You  Mill  MO«f  with  W,  L.  MAXSOH.  Tep 
lelartM  .  .  .  greeter  eppertimrtie*  .  .  .  mere 
reapenaJMIftfea.  Advence  wHk  W.  L.  Matumm, 

BACKGROUND:  Practical  end  research  ex¬ 
perience  in  ndvenced  Eiectronic  Circuiti 
and  Syftem*  Engineering  OESiGN  A  ANAL¬ 
YSIS,  related  te;  Inatrumentirtlen,  Fire 
•  Control,  Cammunice- 

tiona,  NevigoHon,  er 
Optical  Field*.  AbNity 
in  management  end 
augervitlen  desirable. 

If  year  tkllh  ere  eew 
btinm  Mff  xtHIxW  M 

e  vfM  diFeeae  Jedss 
try  pfeoM  de  eet  apply. 

Kiedly  teed  reteew  eed 


CoJPi 


Natienal  Research  Council 
requires 

COMMUNICATIONS  [NCINKR 


To  tiudy  and  report  on  now  and  existing 
communications  ayslems  and  on  devslop- 
manta  la  oncillary  euipmsnt:  to  oct  as 
liaison  oiliesT  on  radio  propagation  mat- 
tsrs.  Honours  dsgrse  la  saginssriag  physics 
or  sisctrical  snginssring  with  spsdeuisa- 
tioa  in  eonunuaieotions  snqlasering  crad 
knowlsdg*  of  Mulliplsx  and  Tslsgrophic 
sguipmsnl  rsquirsd.  Post  gradual*  train¬ 
ing  or  sxperisae*  dssirobl*. 


ElECTROMCS  EllNEER 


To  carry  out  rsssarch  on  sisetronie  Isle- 
eonunualcations  sguipmsnl;  to  dosign  ond 
dsvsiop  spseiaUssd  sisetronie  sgulpmenl 
os  rsquirsd;  te  carry  eat  tschnieal  liaison 
dutiss.  Honours  dsgrse  in  physics,  sagi- 
nseriag  physics  or  slsctriecd  sagiaesring 
with  sps^ailssd  training  in  slselronics  rs¬ 
quirsd.  Must  havs  lalsrssi  and  abllllT  in 
circuit  design;  must  hovs  lalsresl  la  ot 
sxperisae*  with  sisetronie  eomputsrs. 
Rsssarch  sxpsrienee  in  circuit  work  would 
bs  ussful. 

Initial  salary  up  to  35200  psr  annum  de¬ 
pending  on  experieacs  and  qualiileatloas. 
nefsrence  will  bs  givsn  to  Canadian 
applicants. 

Apply  by  moil,  giving  full  dsloils  el 
qualiliccrtions  and  experience,  to  Chief, 
Porsoanol  Broach,  National  Raooareh  Coun¬ 
cil,  Ottawa,  Oalorie,  Canada. 


SEARCHLIGHT  SECTION 


FOR  ATOMIC 
WEAPONS  INSTALLATION 


Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe¬ 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 


These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


ilCATI  TM« 


Albuquerque,  center  of  a  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sandia  Mountains  which  rise  to 
1 1,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  ’round  sports,  and 
sunny,  mild,  dry  climate  make  Albuquerque  an 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 


APPLICATIONS  NOW  BEING  ACCEPTED 
FOR  TECHNICAL  WRITERS 

These  are  not  Civil  Service  Appointments 


Make  Application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,N.M 


design,  development 
engineers  •  •  • 


Want  a  more 
interesting  fob? 

Most  people  do.  But  the  problem 
is — where  do  you  find  one? 

Maybe  for  you  it’s  at  Honeywell. 
A  lot  of  engineers  have  found  in¬ 
teresting  jobs  here,  for  the  work 
is  pretty  fascinating  most  ail  the 
time. 

And  there's  real  opportunity  for 
experienced  engineers  to  go  places 
in  the  growing  Honeywell  organ¬ 
ization.  Right  now  we  have  open¬ 
ings  in  six  areas:. 

•  Sarvomachonitmt  •  Vacuum  tuba* 

•  Oyrof  •  Elactremachanict 

•  Ralayt  •  Control  Syttam* 

Duties  of  the  jobs.  Take  on 
complex  design  work  requiring 
analysis  and  decision  to  bring  into 
design  form  the  requirements  for 
a  new  or  modified  instrument,  de¬ 
vice  or  control  system. 

Requirements.  B.  S.  or  M.  S.  in 
Electrical,  Mechanical  or  Aeronau¬ 
tical  Engineering. 

Atmosphere.  A  company  that 
understands  engineering  —  where 
one  out  of  every  ten  employees 
is  actively  engaged  in  engineering 
or  research. 

Openings.  In  Minneapolis,  Phila¬ 
delphia  and  Freeport,  Illinois. 

For  details  write  Ross  Wagner, 
Personnel  Dept.,  EL-4-78,  Honey¬ 
well,  Minneapolis  8,  Minn.  Ask 
for  our  book,  "Emphasis  on  Re¬ 
search.” 

Hone^i^ell 
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fdCA  HEEDS 


who  won’t  be  held  back ! 


RCA,  pioneer  and  leader  in  every  important  branch  of  radio-electronica, 
has  a  permanent  position  for  you  if  you  are  an  experienced  Elrctronic, 
Computer,  Electrical,  Mechanical  or  Communications  F^ngi- 
NEER  .  .  .  Physicist  .  .  .  Metallurgist  .  .  .  Physical  Chemist  .  .  , 
Ceramist  . . .  Glass  Technologist. 


You  may  choose  to  specialize  in  research,  development,  desiRn  and 
application.  Both  commercial  and  defense  projects. 


POSITIONS  OPEN  IN  RESEARCH  — 
DEVELOPMENT— DESIGN— APPLICATION 

in  any  of  thm  following  fimidt : 


(..oran  -  Shoran  Altimetara  — Airborna 
Rjudar 

TILIVISION  DIVILOPMINT— 

Kaceivera— Tranamiltera  and  Studio 
Equipmant 

componint  pasts— 

Tranaronaer— Coil  — Italay  -Capacitor 
— Switch —  Motor  —  Heaiator 

nicriONic  TUBS  divuopmint- 

Kacai  vint  —  Tranamittina  —  Cathoda- 
Hay— Phototubaa  and  Maxnatrona 

UlCTROmC  ■qinpmimt 

riuD  iNniNiut— 

Specialiata  for  domaatic  and  ovaraaaa 
aaaixnntaat  on  military  aiectronir  cotn- 
municationa  and  datartion  near. 


Circuitry  —  Antenna  Daeign — Sarvo 
Syatama  Information  Diaplay  Syatema 
—  Gaar  Traina  -  Stable  Klementa — 
Intricate  Mechaniama 


COMPUTNB— 

Digital  and  Analog-  Syatema  Planning 
-Storage  Technique  — Circuitry  — 
Servo  Mechaniama  -  Aaaambly  Deaign — 
High  Speed  Intricate  Mechaniama 

COMMUNICATIONS— 

Microwave — Aviation  Mobile— Spe¬ 
cialized  Military  Syatema 

MUSSIll  OUIDANCI- 

Syatema  Planning  and  Deaign- Radar 
and  Fire  Control  -  Servo  Mectianiama— 
Vibration  and  Hhock  ProUeniH 


Thera’a  not  a  temporary  job  amoiv  them. 
War  or  depraaaion,  RCA  haa  continued  to 
grow  , . .  growth  in  which  you'll  ahare  when 
you  launra  your  lifetime  RCA  career. 

For  many  other  reaaona,  to<L  RCA  ia  a 
good  place  for  you  to  work.  RCA  alforda 
unexcelled  (acilitiea  in  pleaaant  aurround- 
inga  , . .  eva^  chance  for  advancement  in 
rank  and  income  . .  .  enjoyable  auburbnn 
or  counUy  living  conditiona  . . .  profeuionat 
rrcotnition  for  a^iavoment . . .  roraem  retire¬ 
ment  program.  Many  Company-Mid  bene- 
flta  for  you  and  the  family.  PLUS  modem 
tuition-refund  plan  for  advanced  atudy 
at  recognized  univemitiea. 


Prrwonai  inttrvirum  arranged  in  your  city. 

If  you  qualify  for  any  of  the  poeitioiai 
IwM  above,  pleaae  aend  ua  a  complete 
reaume  of  your  education  and  experience. 
Plaeae  atate  your  apecialized  field  preference. 
Send  reaume  to: 


MR.  ROMRT  i.  McQUISTON,  Msns«or 
SpeclallxMl  BmpUyinenl  Olvizien, 
Dept.  2000, 

Radio  CorporoNon  of  Amorlco, 

30  Recliefollor  Ploio,  New  York  20,  N.Y. 
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SPECIAL  OPPORTUNITIES  FOR 

SENIOR  ENGINEERS 


CREATIVELY 


Convotr  in  beautiful,  sunshiny  Son  Diego  in¬ 
vite*  you  to  join  on  "engineer*"  engineering 
deportment.  Intere*ting,  challenging,  e**ential 
long-range  project*  in  commercial  aircraft,  mili¬ 
tary  aircraft,  mit*ile*,  engineering  re*earch  and 
electronic*  development.  Po*ition*  open  in  the*e 
*pecialixed  field*i 

ilectricel  Design  Serve-mechanitm* 

Mechanical  De*ign  Aeradynamic* 

Structural  De*lgn  Thermodynamic* 

Structure*  Operation  Analy*i* 

Weight*  Sy*t*m  Analy*i* 

Generou*  travel  allowance*  to  tho*e  accepted. 
For  free  brochure,  write  Mr.  H.  T.  Brook*, 
Engineering  Dept.  900 


ELECTRONICS 

PHYSICS 

MECHANICS 


We  are  seeking  several  men 
with  creative  minds  —  men  able 
to  think,  beyond  today’s  realities. 
You  should  have  a  well-rounded 
background  in  electronics  or  an 
allied  held. 

We  offer  freedom  not  only  to 
envision  your  ideas  but  also  to 
carry  them  to  completion.  You 
will  work  on  the  problems  of 
color  television,  radar,  radio  with 
the  most  advanced  equipment, 
and  as  a  member  of  one  of 
industry’s  foremost  engineering 
teams.  To  the  right  man  we  offer 
a  lifetime  career  opportunity. 

Write  to  us  in  full  conhdence. 
We  want  an  opportunity  to 
explain  to  you  the  many  benehts 
of  working  and  creating  with  this 
organization. 

All  the  members  of  our  staff 
know  of  this  advertisement. 


IN  BEAUTIFUL 


3302  FACIFIC  HtWAY 
SAN  DIEOO  12,  CALIFORNIA 


Write  to  P-7131,  Electronics 
330  W.  42  St.  New  York  36,  N.  Y. 
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SCIENTISTS 

ENGINEERS 

DESIGNERS 


I^OOD^rVEAR 

AIRCRAFT 


‘Tttm 


apply  CRtA7ivS>Mginemring  to  rmsmarch,  dmviopmont, 
and  design  ?^>tkeKgY  to  SOLID  SUCCESS  at 

GOODYEXit  AIRCRAFT 


If  you  are  seeking  a  position  where  ingenuit^s^rsonal  initiative,  and  ability 
count  most,  investigate  the  various  opportunities^lfii^ed  by  Goodyear  Aircraft. 
We  have  openings  for  able. experienced  personnel  incite  following  fields: 

llectricel  Syttemt  Aerodynamics  Teel  Ooslan 

Circuit  Analysis  Physics  1^  Taal  PlannTna 

Analog  Computers  Flight  Tost  Teel  Procossin^'N^^ 

Sorvemochenisms  Stress  Analysis  Industrial  Inginoorbta 

Tost  Iguipmont  Dynamics  Istimatien  ^ 

^  Applied  Mathematics  Microwave  Time  Study 

llectrenics  Structures  ^  Plant  Ingineering 

(X  Designing  in  All  Fields 


Openings  also  exist  for  welding,  civil,  and  mechanical  engineers  with  experi¬ 
ence  in  metals  fabrication.  Needed  too  are  personnel  with  ability  and  e>pfn- 
ence  in  technical  editing,  copywriting,  illustration,  and  photograph>»''^ 


Positions  are  available  at  several  levels;  inquiries jy^r^Uso  invited  from 
recent  graduates.  Liberal  salaries  are  based  on  ejjye^tion.  ability,  and  experi¬ 
ence.  Paid  vacations  and  holidays,  sick  leave,irr^rance,  and  retirement  plans 
are  added  benefits. 


Goodyear  Aircraft  is  centrallv'^cated  in  the  Great  Lakes  region ...  in  the 
heart  of  northeastern  Ohi^ Akron,  a  community  of  350,000,  is  a  clean  and 
friendly  home  town  to  tht^sands  of  Goodyear  employees  and  their  families 
who  enjoy  metropolitan  ^ing  and  fine  cultural  and  educational  advantages 
Excellent  parks,  golf  coprses,  and  inland  lakes  give  active,  year-round  enjoy¬ 
ment.  The  Aircraft  dmsion  is  a  full-fledged  member  of  the  Goodyear  family 
...  a  name  famous  the  world  over. 


If  YOU  are  interest'd  in  a  secure  future,  write  and  give  full  details  to 

/  Mr.  C.  G.  Jones,  Salary  Personnel  Department 


GOODYEAR  AIRCRAFT  CORPORATION  •  1210  Massillon  Road,  Akron  15,  Ohio 
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'A 


OPPORTUNITIES 


WITH 


SYLVANIA 

Where  Product  Development 
Is  The  Key  To  Continuing  Growth 


Product  development  has  always  played  a  major  role  in 
Sylvania’s  operations  and  is  largely  responsible  for  the 
company’s  growth  to  40  plants  throughout  the  nation. 
Similarly,  Sylvania's  Electronics  Division  is  continu* 
ing  its  expansion  program  to  accommodate  increased 
development  engineeering  and  manufacturing  activities. 

To  engineers  this  means  increasing  opportunity  with 
this  51  year  old  leader  in  the  important  held  of  elec¬ 
tronics.  At  the  Electronics  plants  in  Woburn,  Newton 
and  Ipswich,  Massachusetts  you  will  enjoy  the  unique 
advantages  of  small  plant  operations  in  suburban  areas 
minutes  from  the  cultural  and  social  activities  of 
Boston.  And  —  with  Sylvania’s  assistance,  you  may 
continue  your  graduate  studies  at  near-by  world- 
famous  universities. 

PssKIsm  asallabis  far  saglassrs  witk  ths  fsllswlag  kackgraasSs: 

MICROWAVI  —  with  graduate  work  or  experience  in  micro¬ 
wave  theory.  Poaitiont  will  involve  applications,  measurements, 
or  design  of  electronic  test  equipment  for  semi-conductor 
devices. 

NUCMANICAL  —  with  experience  in  the  following  fields:  I. 
Design  of  small  parts,  tools,  and  jigs  and  fixtures.  2.  Design 
of  automatic  production  equipment. 

SOLID  STATI  PHYSICISTS  —  Ph.D.  or  equivalent  in  experi¬ 
ence  in  physics  with  a  specialty  in  solid  states  work  preferred. 
Will  study  electrical  and  optical  behavior  of  semi-conducting 
materials. 

MITALLUROISTS  —  advanced  degree  or  experience  required. 
Will  work  on  metallurgical  preparations  of  semi-conducting 
devices. 

■UCTRONIC  ~  with  graduate  work  or  experience  in  product 
or  circuit  design  and  development. 

Send  €»mpht»  reawine  r*: 

Mr.  ■•hurt  L.  Kullnr 

SYLVANIATELECTRIC 

Eleetroniea  Division 
WOBURN,  NASS. 


RCA  VICTOR 
COMPANY,  LTD. 

(Canadian  Affiliata  of 
RADIO  CORP.  OF  AMERICA) 

bat  vacancies  in  its  expanding  research 
end  engineering  staff  for: 

ELECTRONICS  ENGINEERS 
MECHANICAL  ENGINEERS 
PHYSICISTS 

in  such  fields  as: 

MiUTARY  RADIO  AND  RADAR 
MICROWAVE  COMMUNICATIONS 
ANTENNA  DESIGN 
TELEVISION 

TV  AND  RADIO  COMPONENTS 

If  you  ore  interosted  in  the  career  oppor¬ 
tunities  of  Canada's  expanding  economy, 
coupled  with  the  odvontoges  of  ossociaf- 
ing  with  a  leading  member  of  a  growing 
industry,  you  should  investigate. 

Writ#  or  apply 

RCA  VICTOR  COMPANY.  LTD. 

1001  Lenoir  Street, 
MONTREAL  30,  QUE.,  CAN. 


17 


ENGINEERS 

PHYSICISTS 

TAKE  INVENTORY  OF 
YOUR  FUTURE 
WHAT  MAKES  A  GOOD  JOB? 

Chock  oil  the  itenu  In  the  foUasrinq 
list  that  you  look  ior  In  a  good  |ob. 

1 —  ^Proioaalonal  Rocognilion 

2 —  Inleroeling  work 

3 —  EqullobW  solarr 

4 —  Recognition  oi  Abtliir 

5—  Socuritr 

• — Good  iuture  proopeda 

7 — Reword  ior  ideas 

• — (3ood  working  condMiona 

9 — Liberal  bonofit  program 

10 —  Family  protecilon 

11 —  Paid  vocotiona  and  holidays 

li  you  look  ior  all  of  the  obevo  Moms 
and  more,  in  a  good  iob,  H  will  bo  to 
yonr  advonlago  to  invootlgoto  iho  op- 
portunitlaa  In  Etectronic  ClrcuH  Dooign 
and  spocialised  vacuum  tub#  reoearch 
and  dovolopmonl  at . 

NATIONAL  UNION  RADIO  CORP. 

ELECTRONIC  RESEARCH  DIVISION 

P.  O.  Box  352  Orange,  New  Jersey 
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DAYSTROM  INSTRUMENT 


a  great  new  division  of  an  old  established 
company... offers  challenging  assignments 
and  splendid  facilities  in  a  magnificent 
new  plant. 

Enjoy  ideal  working  and  living  condi¬ 
tions  within  30  minutes  driving  distance  of 


world-famous  winter  and  summer  resorts 
. . .  only  three  hours  from  New  York  or 
Philadelphia. 

Salary  in  line  with  ability.  Modern 
benefits  program.  Interview  and  moving 
expenses  paid. 


Contact 

PiRSONNIL 

DIPARTMINT 


A  DIVISION  OF  DAYSTROM.  INCORPORATED 
ARCHBALD,  PENNSYLVANIA 


Affiliated  Companies:  Amerkon  Type  Founders,  Inc  •  Daystrom  Oectric  Corporotion  •  Doysirom  Furniture  Divisioii 
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MAKE  THIS  YOUR  HOME 
FOR  IMPORTANT  WORK 
UHDER  IPEAl  CONDITIONS 


STAVID 

ENGINEERING,  INC 

has  openings  for 

GRADUATE 
ELECTRONIC  and 
MECHANICAL 
ENGINEERS 


E.r  •  TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  A  INSPECTION  ENGINEERS 

OlSI  •  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Rader,  G.C.A.,  Mobile  Radio, 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip- 


E«p«riMC«  in  DmIgh  and  Dovtlepmcat  af  Radar 
and  Sonar  noctssarr. 

•road  knowlodgo  of  Soarch  ond  Firo  Control 
Syttomt;  Sorvo  Mochanisms,  Spocial  Woopont, 
Microwavt,  Antonnos  and  Antonna  Moonts,  otc. 
Mochanical  Enginoor  ikould  also  bovo  txpori- 
onco  in  packaging  of  Eloctronic  Equipmont  to 
Gov't  spocifications  incloding  dotign  of  coin- 
plox  cabinots,  shock  mounts  and  sway  broco 
stfucturos. 


FIELD  ENGINEERS 


Qualified  to  instruct  in  tho  operation  and  su> 
porviso  installation,  maintcnanct  and  repair  of 
Radar,  Sonar  and  allied  electronic  equipments 
in  the  Field. 

A  chance  to  grow  with  a  young  and  progressive 
company;  salary  and  advancement  commen¬ 
surate  with  ability;  liberal  vacation,  sick  leave, 
9  paid  holidays,  group  life,  sickness  and  acci¬ 
dent  insurance  plans,  and  a  worthwhile  pension 
system. 

Personnel  Office,  200  W.  Seventh  St 
Plainfield,  N.  J.  •  Tel.  PI.  6-4806 


IJr.  i^endi^~Radio 

DIVISION  OP  BINDIX  AVIATION  CORPORATION 

BALTIMORE-4,  MD.  Phun*:  TOWSON  2200 

Clcctlcnic 


Applications 

ENGINEER 


An  anginear  is  needed  to  study  cir¬ 
cuitry  problems  involving  the  sue  oi 
small  alactron  tubes  and  semi-conductor 
davlcet;  in  the  applicotions  laboratory 
of  major  radio  tube  manufacturer.  A 
degree  in  eloctrlcal  enginaering,  elec¬ 
tronic  angineering  or  physics  is  ro- 
quirod.  Salory  commansurote  with  ex- 
parience  and  ability.  Applicants  with¬ 
out  expariance  will  be  considered.  We 
offer  good  pay  and  mony  amployoe 
benefits.  Send  resume  to  or  apply  at 


TUNG-SOL  ELECTRIC  INC. 

200  Bloomfield  Avenue,  Bloomfield,  N.  J. 


in  radio  and  electronic 


system  development 


TV  DEFLECTION  YOKE 

ENGINEER 


An  Mtabllihnd  mxnufnctursr  uf  TV  Dvflnctinn  Vnkm 
and  ethar  alaetranic  araducti  oSlari  an  axeallant 
oaaartunlty  fa-  an  antinaar  with  axparianea  In 
manufeeturinf  and  luparvitlan  af  praduetlan  par. 
Mnnal.  Backfraund  In  detitn  af  yakat  and  wlndlnp 
aiachlnary  daairabla. 

Manufaaturar  laeatad  In  MleMtin.  Attraettva 
talary  arrantamant  and  eanpanlal  aaaaelataa.  PIteaa 
mall  raauma  of  aduattlon  and  oammareial  axptrl. 

anea  ta 


P-71SX,  Electrontea 

£20  N.  Michigan  Ave.,  Chicago  11,  IlL 
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PERMANENT  ENGINEERING  POSITIONS  OPEN 

WITH 

WHIRLPOOL  CORPORATION 

World's  Largest  Manufacturer  of  home  laundry  equipment 
ST.  JOSEPH,  MICHIGAN 

Creative  engineering  in  design  and  development 
requiring  men  of  vision  and  individual  ingenuity. 

Engineers,  Engineering  &  Experimental  Department  personnel,  at  all  levels  of  experience 
needed  now  and  for  future  consideration.  Open  positions  ore  in  development,  design, 
research.  Constantly  expanding  firm,  with  strong  &  growing  emphosis  on  engineering  func¬ 
tions,  offers  unusual  opportunity,  incentive,  many  supplementary  benefits,  and  ideal  living 
conditions  in  nationally  known  resort  area. 

If  you  are  considering  a  change  or  qualified  to  start  an  engineering  corner  write: 

MR.  J.  M.  RANUM,  Director  of  Personnel 

WHIRLPOOL  CORPORATION  St.  Joseph,  Mich. 

All  inquiries  confidential  and  all  will  be  acknowledged. 


ELECTRONIC 


We  ore  expanding  our  permanent  staff  of 
engineers  and  scientists  working  in  re¬ 
search  and  development  on  such  prob¬ 
lems  as: 

ELECTRONIC  INSTRUMENTATION, 
MISSILE  GUIDANCE, 
MICROWAVE 

APPLICATIONS,  DESIGN  OF 
SPECIAL  PURPOSE  ELECTRONIC 
COMPUTERS,  TELEMETERING  AND 
COMPLEX  CONTROL  SYSTEMS 

While  experience  is  important,  general 
knowledge  and  breadth  are  more  impor¬ 
tant  than  particular  specialties. 

If  you  would  like  to  work  in  the  stimulat¬ 
ing  atmosphere  of  an  applied  research  and 
development  laboratory  where  ideas  are 
important,  initiative  is  encouraged  and 
associates  are  competent,  we  would  be 
pleased  to  discuss  employment  with  you. 
Descriptive  material  available  upon  re¬ 
quest. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 


STAFF  ENGINEERS 

Design  and  Development 

Leading  Chicago  Electronics  firm  is  seeking  the  services  of  qualified 
men  to  fill  several  staff  openings  in  its  Electronic  Design  and  De¬ 
velopment  Division.  Persons  selected  will  be  given  intermediate  and 
advanced  level  assignments  in  our  Television,  Radio  and  Government 
Equipment  Laboratories. 

Experience  in  monochrome  receivers,  deflection  and  high  voltage  cir¬ 
cuits,  radiation  interference,  NTSC  color  receivers,  color  generating 
equipment  or  UHF  systems  essential. 

These  are  permanent  positions  and  offer  excellent  opportunities  for 
advancement.  Company  has  well  planned,  long  range  program  of 
design  dhd  development. 

Please  write  Mr.  Walter  Weeker,  Personnel  Division,  giving  related  ex¬ 
perience  and  educational  qualifications.  —  Or  telephone  SPaulding 
2-0100. 

Interviews  arranged  at  your  convenience. 

Admiral  Corporation 


BUFFALO  21 


NEW  YORK 


3800  W.  Cortland  St. 


Chicago  47,  Illinois 
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SEARCHLIGHT  SECTION 


ELECTRONIC 
ENGINEERS 
A  PHYSICISTS 

OUR  STEADILY  EXPANDING  LABORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IN 

RESEARCH  &  DEVELOPMENT 


GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 


EMPLOYMENT  DEPT. 

INQUIRIES  TO  CAPEHART  FARNSWORTH  CORP. 


FORT  WAYNE,  IND. 


A  NEW  Bendix  Division! 
A  NEW  Eiectronic  Product! 
NEW  m  OPPORTUNITIES 


la  ear  atedara  pleat  at  Yeiti,  Paaaayl- 
voaio,  tbit  etw  divitiea  at  ■aadis  Avia* 
tiea  Corperotioa  it  eredociap  o  oav  alac> 
traaic  pmoct.  Tbit  dhritiaa  bat  a  Mf 
fatara;  ood  tbit  It  year  eppertaaity  ta 
get  ia  ea  tbe  greoad  fleer,  wilb  eacelleat 
petfibilitiet  fit  rapid  odi^aceaitat.  We 
aetd  tbe  fellewiag: 

•  ELECTRONICS  ENG. 

•  MECHANICAL  ENG. 


Wa  have  aiany  epceiogt  far  oMe 
qoelified  by  cdacetlea  ar  experi- 
eace  in  oil  phetet  ef  electraalct. 


YOU  BENEFIT 

With  the  lendix  York  Divitiea,  yen  will 
benefit  tram  high  woget,  paid  vocetteet  and 
kelidoyt  end  ideal  living  ceaditiaat  in  a 
beoatiful  tvburban  arto. 

Wf/ta,  Win  or  Phono, 


AVIATION  COWPOtATION 
YORK  DIVISION 


Mmm.  Yorb  5M1  Yert.  Hmm. 


SALES  ENGINEEH 

•EUCTRONIC  COUNTERS 
•AUTOMATIC  CLERICAL  SYSTEM 
•OATA  HANOUNG  EOUIPMENT 
•0I6ITAL  COMPUTERS 
•PRECISION  TIMING  INSTRUMENTS 
•AUTOMATIC  MACHINE  CONTROL 
•FLYING  TYPEWRITER 

ExcuUoat  opportunity  lor  a  mcni  with 
oloctroalc  background,  nochonlcal  optl* 
tudo.  cmd  OfAQINATION. 


ELECTRONICS  ENGINEERS 
WANTED 
SOUTHERN  CALIFORNIA 

AMtocHto  opportunlttos  oiiorod  to 
Enginoora  oxporiancod  In  ond  quoU- 
Hod  (o  doolgn  alrcralt  Iluah  antonnaa 
and  radomot. 

Complolo  modom  lacUMea  lor  lab> 
orolory  looting  and  oTaluollon  oroll- 
ablo. 

Salary  dopondont  upon  oxporlonco 
cmd  ability. 


YOUNG  ENGINEERS  WANTED 

Rocont  qraduotoa  from  onginooring  col- 
logoa  in  Aoronautical.  Mochonicol,  or 
Eloctrical  Englnoorlng.  Altor  a  troining 
courao  at  our  iactory  wo  will  locoto 
mon  in  Dallas.  Toxos.  and  Loa  Angolos. 
CoUlomia.  Prolor  mon  25  to  30  yoora 
oi  ogo. 

U  you  aro  Inlorostod  in  moking  con- 
noctiona  with  a  company  which  Is 
gsorsd  to  war  or  poaco  conditions  and 
which  bos  plans  lor  a  long-rongo  pro¬ 
gram  indspondant  ot  GoToxamont  do- 
ionso  appropriations,  wo  ccm  ollor 
quallilod  mon  an  oxcoUoat  futuro. 

P-674t,  Electronics 
ISO  W.  4S  St..  New  York  SC.  N.  T. 


WoU-osiobllshod  and  expanding  com- 
pony. 

Plooso  send  rosunm  oi  oducatioa  and 
oxporloBco  to  Sales  Manager. 


POTnR 

INSTRUMENT  COMPANV 

115  Cutter  Mill  Road, 
Great  Neck,  N.  Y. 


Contact  Mr.  J.  C  Bockwollor. 
Chioi  Engineer 


OODGLAS  AIRCRAFT  COMPANY,  Ik. 

LONG  BEACH,  CALIFORNIA 


TRANSFORMER  ENGINEER 

W.  .;ort  .tftr  jutsfond'nq  :^pporfunifv  fo 
O  mon  wtfh  t'm'j  .)r  m  rc  vtor*:  >  »pc  ticncc 
in  tfons^ormcf  dcsiqn  and  development 
Pos'^'-n  irquifi  mitioti..  (^nd  inqt'nuitv 

E  «<  •  ■'  nt  luturi 

t  feS  r>n  E^  '  cquivolint  ffquifed 


R.pit..,  kept  contidinttoi  Con»act  f  J 
K>  Trvedy 

permoflux  corporation 

4900  'nr  Grand  Avt  CHicodc  39  illtnoi5 
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SEARCHLIGHT  SECTION 


MELPAR,  INC 


Invcttigot*  III*  oulttonding  record 
of  ochiovomont  ond  future  plont  of 

melpar,  inc. 

The  Research  Laboratory 

of  Wetlinghous*  Air  Broke  Co. 
and  its  subsidiaries 


MOTOROLA  INC. 
NEEDS 

ELECTRONIC 

ENGINEERS 

Exp«ri*nc*d  anqiiiMrs  ior  t*l«TlsleB 
r«c«iT«r  and  circuit  dMign.  Exparicnend 
man  also  naadad  in  0.I1.F.  and  V.H.F. 
tunar  dasign. 

MECHANICAL 

ENGINEERS 

Expariancad  machonical  angiaaars  with 
a  dagraa  in  M.E.  or  aguiaalant.  Must 
horaa  at  laast  iiao  yaors  oi  actual  dasign 
sxpsrisBca  on  alactro-machonical  products. 

RADIO 

ENGINEERS 

Expariancad  in  tha  dasign  oi  broadcast 
and  shortwoTO  rscoixars  ior  axport  usa. 

ELECTRO¬ 

CHEMISTS 

Expariancad  ataetro.chainists  naadad  In  our 
‘  lost  growing  platad  circuit  dirision. 

Salorias  commansurota  with  obility  and 
axparianca.  Excallant  opportunltias  ior 
adTancamant.  Mora  than  tha  usued  am- 
ployaa  banaiits. 

Your  raply  will  ba  kapt  In  strictast  con- 
iidanca.  Include  o  siunmary  oi  your  adu- 
cation,  background  and  axparianca  whan 
you  write  to: 

PERSONNEL  DEPARTMENT 
CONSUMER  PRODUCTS  DIVISION 
MOTOROLA  INC. 

4S45  W.  AUGUSTA  BLVD. 
CHICAGO  SI,  ILLINOIS 


ELECTRICAL  and  ELECTRONIC 
ENGINEERS 

Excellent  opportunities 
in  the  field  of 

AUDIO  AMPLIFIER  DLSItN 
SERVO  AMPIEFIER  DESECN 
COMPONENT  DEVELOPMENT 
EQUIPMENT  DESKN 
Smitr  and 
Junior  Eigiieers 

Writ*,  giving  full  Entails  to: 

Personnel  Director,  Dept.  A, 

GIBBS  MANUFACTURING  ANO 
RESEARCH  CORPORATION 

Janesville,  Wisconsin 


We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  airborne  automatic  electro-mechonical  control  equipment. 


ENGINEERS 

MECHANICAL  DESIGN 

ELECTRONIC 

SERVO 


DESIGNERS-LAYOUT  MEN 


ELECTRONIC 

MECHANICAL 


This  work  deals  with  the  manufacture  and  develop¬ 
ment  of  highly  complex  eqmpment  of  the  most  ad¬ 
vanced  tyM  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instrument  field. 

Wo  dto  a  low  of  Iho  good  naaons  why  you  might  Uko 
to  ioia  onr  orgoaiiolioB  . . . 


8ALABY  IncraosM  or*  ban«d  oa  mailt 
oad  InMlcrtlTa — two  wooka  VACATION. 
H08PITAUZATI0N  BENEniS.  OtTa 
owa  INSURANCE  PLAN— POSITIONS 
ARE  PERMANENT  dua  lo  loag  raaga 
Bcraafacturlne  and  davaloplaq  pro- 
grants — EXPENSES  lacidant  to  tailar- 
▼Iowa  emd  movlae  oU  obsorbad  by 
company— HOUSmO  and  LIVING 
CONDITIONS  among  tba  boot  and  Ra- 
ost  ol  any  along  Lako  MIclilgaa. 

...  all  biqulrlaa  onswi 
e  AC.SPASX 


a  Wa  kora  a  Juaior  Inalnaartsg  Tralalna 
Program  oi  oaa  yaor  tor  tnaxpartaaaaa 
aaglnaaring  groduqtaa.  Opportualiy  la 
coma  aeqiMdaiad  wllk  aU  phemaa  al 
Industry. 

a  Por  tka  eoBToalonao  and  dlraai  two  ai 
anglnaara  la  our  Baglnaatlag  DapoitmaaL 
wa  bora  our  oara  atodal  ahap  whara  ktgb- 
aal  akiUad  machoaiM  ora  am^yad. 

a  Bducalloaal  apporttinliiaa  lor  ndaonaad 
dagraas  oyallabla  at  O.  at  W.,  Motgualta. 
Tachnical  aaglaaariag  oUarad  at  Muaraa- 
kaa  Voeotloaal  Sohool. 

aiad  wilta  or  apply  . . . 

nva  DiriuoH 


Genehal  Moihis  Cihwatioh 


IMS  B.  EENIiWORTH  PL. 


MILWADIEB  S.  WIS. 


\ 

Engineers  &  Physicists 
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En^neers 

Research  &  Development 
Electronic  Organs 

Wall  rated  company  also  has  goram- 
mant  prime  contracta. 

Reasonable  rental  housing  aTOlloble. 
Write  glTlng  full  details — education  and 
experience. 

CENTRAL  COMMERCIAL  INDUSTRIES 

1215  W.  Washington  Blvd. 
Chicago  7,  III. 


ENGINEERS 

Real  ability  and  originality  can  find  new  chollenge  and  opportunity  in  Southern  Cali¬ 
fornia  with  a  leading  west-coast  electronic  development  and  manufacturing  organization. 

Electronic  Engineers  Mechanical  Engineers 

dJSTcM."***'  “  '**“•"-*''•'*«*'"*"*  •Iwfro"'*  To  design  electro-mechanical  equipment  items 

Radio  Receiver  Specialists  Solid  State  Physicists 

Engineer  standard  and  display  types — V.H.F.—  To  work  in  field  of  transistors  ond  semi-con- 

U.H.F,  areas.  doctor  devices. 

•teloeetlsn  expense  allswta  xecetted  candidates. 

Exaallant  aenditlans  Indudint  rafular  advance  review,  health  and  disability  Insur. 
ansa,  40  hour  weak,  standard  paid  holidays  and  annual  vacations.  Rslecation 
should  net  disturb  uraant  mllitarv  prolaeti. 

"Send  cemplete  resume  with  invaice  history  li  requirements  to  engineering  employment  mgr." 

LABORATORIES,  Inc. 

3761  SO.  HILL  ST.  LOS  ANGELES  7,  CALIF. 

(A  Subsidiary  of  Hoffman  Radio  Corp.) 


HOUSTON,  TEXAS 

Precision  equipment  manufacturer 
needs  qualified  experienced  engi¬ 
neer  for  audio  ond  sub-audio  trans¬ 
former  design  and  dewelopment. 
Experience  with  high  permeability 
alloys  desirable.  Knowledge  of  mag¬ 
netic  circuitry  must  be  sufficient  for 
development  work  on  magnetic  am¬ 
plifiers.  Salary  commensurate  with 
ability. 

SOUTHWESTERN 
INDUSTRIAL  ELECTRONICS  CO. 

P.O.  BOX  1305t  HOUSTON  19,  TEXAS 


WILCOX  ELECTRIC  COMPANY,  INC. 
of 

KANSAS  CITY,  MISSOURI 
requires 

ENGINEERS! 

wllh  Experience  in 

•  HF  and  VHF  systems 

•  Aeronautical  Equipment 

•  Application  of  Advanced  Circuit 

Technique 

•  Ability  to  combine  associoted  engi¬ 

neering  skills  in  electronic  systems 
also  needed 

PROJECT  ENGINEERS  (2) 

who  can  accept  respensiblUty  for  sue- 
cessful  eentplation  el  a  system  design 
These  positions  ore  available  In  a  company 
which  supplies  equipment  to  the  major  alr- 
ways  of  the  world. 

Writs  itatiaf  Cdueatisii  A 
Prsfaaalsaal  hlitary 

A.  I.  HARRISON,  OIrocter  of  Engineering 

WILCOX 

ELECTRIC  COMPANY,  INC. 

1400  Chestnut  Street 
Kansas  City  37,  Miuouri 
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TRANSFORMER 

ENGINEER 


ELECTRONIC  ENGINEERS 

EE  or  ME  dogroa,  minimum  3  years'  expartonca  in 
rosoerch  and  dovolopment  work  involving  circuit  do- 
velopmont,  eorvo-meebonisms,  analogue  computers  or 
related  equipment. 

FIELD  REPRESENTATIVES 


A  Few  openingi  far  graduate  eiraineers  only  with 
backgrounds  similar  to  above.  Continental  U.S.A. 


What  You  Can  Expect  at 

General  Precision  Laboratory 

A  young  company  of  young,  successful  men, 
firmly  established  as  designers  and  manufactur¬ 
ers  of  electronic  equipment  ...  a  medium-sized 
staff  in  which  you  receive  individual  recognition 
...  a  policy  of  promotion-from-within  that 
helps  qualified  men  move  ahead  swiftly  .  .  . 

■  a  modern  laboratory  located  in  a  pleasant 

suburban  community  ideal  for  family  living. 
Expsntss  will  bs  poM  for  quolHM  qppll- 
cents  who  corns  for  Intsrvlows.  Plsoss  sub¬ 
mit  compfsts  mum*  to:  Mr.  H.  f.  WARE 

GENERAL  PRECISION  LABORATORY 

INCORPORATED 

A  SubtUkrry  of  GINIKAL  PRICISION  IQUIPMIHT  CORPORATION 
63  BEDFORD  ROAD,  PLEASANTVILLE,  NEW  YORK 


UHF 

and 

MICROWAVE 

ENGINEERS 

This  rapidly  growing  Organiza¬ 
tion  in  south  central  Wisconsin, 
approximately  100  miles  from  Chi¬ 
cago,  has  several  openings  for 
Junior  and  Senior  Engineers  in  the 
U.H.F.  and  Microwave  fields. 

UNUSUAL 

SALARY  OPPORTUNITIES 

exist  under  ideal  working  condi¬ 
tions  in  large,  well-equipped  labo¬ 
ratories.  Personnel  benefits  such 
as  sickness,  accident,  and  life  in¬ 
surance  in  oddition  to  a  very  lib¬ 
eral  pension  system  are  offered. 

For  more  information  concern¬ 
ing  the  positions  that  ore  open 
we  invite  you  to  write  to  Personnel 
Dirprrtor.  Deoartment  A. 


GIBBS  MANUFACTURING  & 
RESEARCH  CORPURATIUN 

Janesville,  Wisconsin 


with  axparlanc#  la  daaigu  and 
davalopmanl  of  Iranaformart  for 
aloctronlc  appllcotlono,  and  copa- 
bl#  of  aaaumlng  tb#  poaltlon  as 
hoad  of  a  doaign  aoction  on  tbla 
typa  of  oquipmant.  All  raplloa 
will  b#  bald  coniidontial  and 
ahould  Includa  datalla  oi  oduca- 
tion,  axparianca  and  salary  do- 
alTMi. 


SEARCHLIGHT  SECTION 


MOLONEY  ELECTRIC  COMPANY 


ST.  LOUIS,  20 


MISSOURI 


SEARCHLIGHT  SECTION 


CAREER  OPPORTUNITIES 

ENGINEERS  and  PHYSIEISTS 

Dctiring  tiM  challenga  of  intorotting,  divonifiod,  important  proiocH  — 

Wishing  to  work  with  congonial  ossociotos  and  modom  oquipmont  and  facilitiot  — 
Sooking  parmanonce  of  affiliation  with  a  leading  company  and  steady  advancement  — 
Will  find  these  in  a  career  here  at  GENERAL  MOTORS. 

PotItiMit  now  or#  open  In  ADVANCED  DEVELOPMENT  wM  PRODUCT  DESIGN, 
INDUSTRIAL  ENGINEERING,  TEST  one  TEST  EQUIPMENT  DEVELOPMENT. 

COMMERCIAL  AUTOMORILE  RADIO 

MILITARY  RADIO,  RADAR  AND  ELECTRONIC  EQUIPMENT 
ELECTRONIC  COMPONENTS 

TRANSISTORS  AND  TRANSISTOR  AND  VACUUM  TURE  APPLICATIONS 
INTRICATE  MECHANISMS  incli  ns  tnnori,  tolomoterina, 
moclinnkal  Unkofo,  controls,  etc. 

ACOUSTICS — loud  snoakors,  otc. 

laquirioo  iavilod  irom  rocont  and  proopoetlTO  oradnatoo  as  woU  as  oxporloneod  ssoa 


ENGINEERS 

AND 

PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  mechonicol,  elec- 
tricol  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  special  equip¬ 
ment  ond  instruments.  Prefer  men  with 
minimum  of  two  years*  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  are 
of  immediate  and  permanent  importance 
to  our  operotions.  Southwestern  location 
in  medium  sixed  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rel.  Manager 
Research  &  Development  Dept. 

PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 


diealstrT.  metaUaroT- 

Salary  laereasM  based  on  merit  and  laiHalive. 

VaeotieBS  with  pay.  complete  iBsuroBee  and  retirement  preqranm. 

Location  is  in  a  low  livinq  cost  center. 

Relocation  expenses  paid  tor  those  hired. 

All  Inquiries  held  In  confidence  end  answered— tVIIITE  or  APPLY  te 

DELCO  RADIO  DIVISION 

GENERAL  MOTORS  CORPORATION 

Kokomo,  Indiana 


GENERAL  MAGNETICS  INC. 

has  openings  for 

ELECTRICAL  ENGINEERS 

With  at  least  throe  years  experience  in  design  and  development 
oi  MAGNETIC  SERVO  AMPLIFIERS. 

A  chance  to  qrow  with  a  younq  and  proqroesivo  company.  Salary  and  odvancomonl 
eoBUBonsuroto  with  abUlty.  Stato  edueotioa.  oxportonco  and  salary  requiromsats. 

Address  oH  laquirtot  to; 

GENERAL  MAGNETICS  INC. 

135  Bloomiisid  Ave.  Bloomiield.  N.  J. 
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DANBURY 

CONNECTICUT 


Attroctive  Salary 

Write  stating  qualifications. 

BLONOER-TONGUE  LABORATORIES 

526-536  NORTH  AVENUE 
WESTFIELD,  NEW  JERSEY 


lnltrt]tis|  crMlivs  wsrk  uitk  ths  nsil 
rsMSKtfvl  ani  prs|rcf(irc  fins  is  Iks 
lislE  tf  tderitiss  s<tsipsisnl. 

This  it  psnssntnt.  It  uill  tllcf 

tvtry  sfpsrisnity  ftr  sslisiittE  sEvaset- 
sirsl  ssd  fer  drvetsyiny  s  ivccsitlsl 
ctrtsr.  Tkt  yitsi  it  nsw  ksssiE  is  a 
aswIjf-stysirsE  larfcr  ksilEisf,  ssly  21 
stilts  Irssi  Esuntsws  l{cv  Tsrk  (ily.  Tks 
fsrrtssEisgt  tad  stswtpkert  art  tlisitls- 
tisg  sad  (Mfsaial. 


WANTED 

ENGINEER  WITH 
EXPERIENCE  IN 

VHForUHF 


ELECTRONIC 

ENGINEERS 


Wide  range  of  experience  including  design  of  wide  band 
receivers,  radar  display  systems,  analogue  computers,  servo 
tytlerat  &  CR  oscillographs  .  .  .  thorough  _  knowledge  of 
RF  circuits,  wave  shaping,  pulse  forming,  triggers  fit  gates 
(microwave  techniques  unnecessary) 

A  FEW  KEY  POSITIONS  .  .  . 

OpMilns  of  our  own  manufscturtiis  rseillUw  ersatss  pwmantot  podtloes 
In  rrwarch  and  donlopuirnt  of  vital,  lons-rsnss  prodncti. 

CONSIDER  THESE  ADVANTAGES  .  .  . 

.  Ursetoos  country  Urins,  frw  from  Ms-city  pesmurss.  nrovMts  n 
rrlsilns  slinospiim  In  which  you  can  do  yonr  haal  work  .  .  .  yat  within 
easy  reach  of  tha  cultural  advantaies  of  New  York  City.  ^  . 

.  .  .  Awociatloo  with  an  aatabUahed  yet  growlns  orsanlsatlnn  with  faw 
romDMltora  in  the  field,  whan  your  merit  ana  anllty  ara  slvsn  fnll 
riinelderatloa.  .  ^ 

.  .  .  Unusual  company-paid  baneflts  .  ,  ,  4fi-haur  weah  with  coosldtrshia 
premluia  OTcrtlma  .  .  ,  movtns  axpenaas  paid. 

TAKE  ADVANTAGE  OF  THIS  OPPORTUNITY  NOWI  ^ 

Address  all  toqulrlet  te  J.  H.  McCann 

SPERRY  PRODUCTS 


SEARCHLIGHT  SECTION 


*FkG 

*F7 

*FSG.. 
*C*G  . 

*H«GT 
*J5  .  . 

use 

user 

U7 

*J7CT 

use 

*K»GT 

4K*GT 

4K7  . 

4K7(;. 

4LSG  .  . 

tL*  ... 

4L4G 

4L4GA. 

*L7.... 

4I.7G.. 

*N7.... 

4N7GT 

4PSGT. 


.71  I4E*  . . 
.79  I4E7... 
.14  14F7... 
.49  t4H7... 
.44  14J7  . 

.44  14N7... 
.14  14R7... 
.77  I4.S7... 
.11  I4W7.. 
.74  14X7... 

.55  14 . 

.44  I4T8... 

.71  21 . 

.84  24A  . . . . 
.54  25A4  .. 
.44  25L4GT 
.14  19Z5... 
.44  24 . 


1B24. . 
1B27.. 
1B24.. 
IB32.. 
IB15.. 
IB34.. 
IB18  . 
1B44.. 
IB41.. 
IB41.. 
1B54 
1H24.. 
IPH.. 
IPll.. 
IP24.. 
ISH.. 
.54  1Z2  . 
••  2A4G. 

2AP1. 
1AP9. 
1B4... 
IBll.. 
ICll.. 
2C22.. 
1C14.. 
2C24A 
ICU.. 
1C34.. 
X.34.. 
7(:44.. 
x:4i.. 
x:43.. 
2C44.. 
1C44.. 
1C51.. 
2D1I . . 
2E12.. 
2E14.. 
1E24.. 
UllA. 
1122.. 

2124. . 
2127.  . 

2111. . 
2112.  . 
2111. . 
2114.. 

2117  . 

2118  . 


OOA.  . . 
OlA. . . 
OZ4  . . 
OZ4A.. 
lAl  . . 
1A5GT. 
1A4  .. 
1A7GT. 
IBIGT. 
IB4P. . 
1B5  . . 

IC»GT. 
1C4  .  .. 
IC7C  . 
ID5GP. 
1D7G  . 
IDSGT. 
IBSGP. 
IF4  ... 
1F5G.. 
IP4 

IG4GT 

1G8G 

1G4GT 

tH4G. 

IIUGT 

IH4G.. 

1H4GT 

115G.. 

114G.. 

1L4.... 

ILA4. . 

1LA4. . 

ILB4. . 

ILC:5.. 

1L<;4.  . 

ILI>5. . 

ILEl  .  . 

II.H4.. 

ILN5. 

IN9CT 

1N4G  . 

iP5GT 


.84  84 .  1.24 

.84  74L7GT..  1.24 

.84  71 A . 74 

.44  75  . 85 

1.14  74 . 44 

.84  77  . 44 

1.14  78  . 74 


2807. 


81 . 

81V . 

84/4Z4.. 

89 . 

84Y. 

1I7N7GT 
1I7P7GT 
1I7Z1  . 
II7Z4GT 
FM-1444 


11  . 

12  . 

12L7GT. 
11 . 


.47  15/51.. 
.44  15A5... 
.74  35B5  . 
74  35L4GT 
.89  35W4.. 
.85  15Y4.  . 
.71  I  35Z4GT 
.71  19Z5GT 

.48 ' 14 . 

.44  37 . 

.41  38 . 

.84  14/44.. 

.48  41 . 

.74  42 . 

.84  43 . 

.84  45 . 

.84  49Z5GT 

.47  44 . 

.74  47 . 

.74  54 . 

.84  94A9... 
.18  54B9... 


4R7 . 

4.S4 . 

4S7 . 

4S7G.... 

4SA7  . 

4SA7GT. 

4SB7Y 

4SC7 

4SD7GT 

4SF9 

4SF5GT. 

48P7 

48G7  .  . 

4SH7 

4.SH7GT 

4S17 

4S17GT 

4S17Y 

4.SK7 

4SK7GT 

4SL7GT. 


Trannnittini 
■ad  Special 
Purpoae 


OA2. . 

OAl. 

OA4G. 

OB2.. 

OBI.. 

OCl.. 

ODl 


4SN7GT.  .71 


M-S58 

M-3M 

M-3S0A 

M-sm 


PrUr*  Per  M  Ft. 


Price  Per  M  Ft. 

r  .  iia.i  00 

U  .  50  00 

L  r  . .  70  00 

C .  «)  (Kl 

J .  78.00 


Price 

81.85 


VIX:  Price 

.54KV  124.54 

54KV  42.54 
S4KV  85.44 
94KV  45.44 
224V  AC  1.45 
334V  AC  1.45 
314V  AC  4.14 
334VAC  4.54 
444V  AC  1.14 
444VAC  3.54 
444VAC  4.25 
M4VAC  4.54 


I4KV  4.49 
24KV  14.45 
24KV  54.44 


VDC 


WRITi  FOR  OUR 
FRU  BULLITIN 


GUARANTEED 
BRAND  NEW 


LECTROIVIC  TUBE 


PULSE  TRANSFORMERS 


UTAH 


G.E.  KS4I3I8 
G.E.  88G-827 
G.E.  68G828 
G.E.  6aG929GI 
G.E.  80GI3 
G.E.  K-2468B 
G.E.  K-24t9A 
G.E.  K-2744B 
AN  APN-4  (50I7U-MI) 
AN/APN-9  (90I754-M2) 
AN/APN-9  (352-7250) 
AN/APN-9  (352-7251) 
WMtinthraM  132-AW 
WntInihouM  I390W2F 
WettimheuM  l6eAW2F 
WMtintlioiiM  I75AW2F 


UTAH  E 

WMtinthmM  I87AW2F 
WutintheuM  232-AV92 
WMtinjheuM  232-RW-2 
AN/APN-4  BIwk  Ok. 
Phllce  352-7149 
Phlle*  352-7150 
Phllee  352-7071 
Philc*  352-7178 
Raytheen  UX-735a 
RaytlMen  UX-10046 
wTE.  0-III3IO 
W.E.  D-IS3247 
W.E.  D- 143.325 
W.E.  D-I6444I 
W.E.  K8-9583 


COAXIAL  CONNECTORS 


83-IAC  $  .42  I  81-lRTY  $  .45  83-22R 

81-IAP  .10  U-tSP  .45  83-22.SP 

81-lF  1.14  81-lSPN  .54  81-22T 

81-IH  .12  :  81-IT  1.34  83-148 

83-IHP  .22  83-2AP  1.45  83-183 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 
IN  STOCK  UHF—N— PULSE— BN— BNC 

UO-7.'Ar  M  80  I  T;0-22tytJ  8)  20  I  ITOSrU  817.80  I  UO-102/U  8  80  i  UO-178/i;  8  12  |  UO-285/U  81  95 

UO-I2/D  .98  UO-28/IJ  1.20  UO-87^U  1.70  !  UO-103A)  .«8  '  UO-177/U  .24  rO-2()0/U  .86 

UO-18/tT  1.26  UO-23B/U  1.50  lJO-88/tl  .70  ,  UO-104/U  1.40  1JO-185/U  98  UG-281/U  110 


UO-I2/D  .98  UO-28/tJ  1.20  UO-87^U 

UO-18/tT  1.28  UO-28B/U  1.50  lJO-88/tI 

IIO-18/U  1.26  UO-23(5/U  1.10  UO-88A/Tr 

UO-18B/r  105  Ua-24/t7  1.80  rO-89A/U 

1JO-19/U  100  UO-25/TT  138  UO-88/W 

UO-20B/U  1.00  UO-27/U  1  26  UO-RS/TT 

VO-21/V  .88  tJO-27A/U  2  28  CO-HO/U 

UO-21A/r  1.80  tTO-28A/U  2  96  TTO-87/U 

110-2 IB/TT  1.00  lTO-29/n  .98  l^O-88/lI 


110-3 IB/TT  1.00  lTO-29/n  .98  l^O-88/lI 

VO-ilC/V  108  UO-30/U  2.38  ITO-8B/tT 

UO-22/U  1.30  UO-34/TJ  9  78  ItVOO/C 

Ua-22B/T7  1.20  tIO-8fl/0  12  60  UO-98/tT 


2  16  ;  00-108,07  2.00  MX-166/U  78  '  170-273/17  1  48 

1  78  '  UO-109/U  2  00  00-197/0  2  80  I  UO-274/U  2  30 

100  UO-140,'1'  1.98  170-201/17  1  98  1"0-276,'U  8.30 

2,28  CW-189A7  .00  UO-TOS/U  .08  UO-270/17  2  78 

1.40  UO-IOO/U  32.80  l7O-20fl/U  1  48  170-290  17  90 

90  17O-107/U  3  78  UO-224/17  1  18  170-291/17  98 

1  10  l'tH71/U  2.28  ld-230/17  3  88  170-300,^7  2  08 

1.18  l'O-173/U  .38  ro-243/17  2  26  t70-414,a7  198 

1  88  HO-175/t7  .12  l7(«84/t7  2  78  ro-025  U  1  00 


1.30  170-34/17  9  78  rtV90/t7  1.18  l'O-173/U  .38  1  0-243/17  2  26  t70-414,a7  19, 

r  1.20  170-80/0  12  60  00-98/17  1  88  00-178/0  .12  l7(«84/0  2  78  00-025  U  1  0( 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

M0377  PIy-259A  PO-328  —  - - - 

MC-S20  FU274  S(V239  93-t'  49120  D-1039.30  KS-(lS.3«9«-5 

PI-288  Pl-284  80-2(14  9»-M  49121A  I>-106132  IX-(i89172-l 

PL.289  PI-293  TM-201 

COAXIAL  CABLE 


Type  Price  Per  M  Ft. 

K0-6,'0 .  8140.00 

R(J-«/0 .  180,00 

R0-7/0 .  85  00 

RO-8  O  .  ..  100  00 

KO-9  I'  .  280.00 

U(J-9A/l' .  278.00 

KG-10  1'  .  240  00 

RO-11/17 .  100  00 


UQ-12,  t7 .  240  00 


RO-17/17 .  880  00 

RO-18,'17 .  900  00 

R{»-19,/11 .  1260  00 

RO-20A7 .  14.30,00 

R<)-21/r .  220.00 

RO-22X’ .  1,30.00 

RO-22A1’  .  283  (10 

RO-24  (1 .  878  0(1 


Type  Price  Per  M  Ft. 

R0-28/0 .  8178.00 

RO-29/U .  50  00 

HCI-34/U .  .100.00 

H(jl-38/U .  900  00 

R(^84A/17 _  97.00 

Rfl-85/t) .  110.00 


RO-88  U 
RO-.38A  r 
Rn-89  <7  ., 
Rf)-<12U  . . . . 


RO-77/  U .  100  00 


ADIJ  28%  TO  PRICES  SHOWN  FOR  QUANTI¬ 
TIES  UraER  800  FT. 


CM  TEST  EQUIPMENT 

3CM  Plcktip  Hera  Antenna  AT-44/UP .  $9.99 

19CM  Slpnal  Oanaratar  -t-139A  .  SUS.99 

19CM  Fran.  Nlatar  CW90ABM  .  597.54 

“K”  B^  RF  Na4d-ltT-49/APt-31t  Ind. 

IJIS  Mafnatran,  2KS1A  Klyrtran, 

■tc  . 


OIL  FILLED 


CONDENSERS 

MFD  VDC  P 


MFD  VDC  Price 

I  4444  $9.95 

.1  7999  R'd  1.74 

-l-.l  7999  8.98 

.1  7599  2.85 

.5  7599  7.95 

.975-.975  8KV  4.59 

1  I9KV  29.59 

.1  I2KV  5.45 


12.75  339V  AC 
15  339VAC 


I5KV  45.99 
I4KV  4.79 


OILMITES 


TYPE 

OM-4992 

OM-4995 

OM.4I9 

OM-425 

OM-459 

OM-491 


S.5-.B 

4 


1999 


LABORMORIES 


LECTRONIC  RESEARCH 


ARKE  T 


PHILA  6,  PA. 

7-6771-2-3 


FOR  ARMY  AND  NAVY  RADIO, 
RADAR  &  SONAR  EQUIPMENT 
AN'APS-f  I  AN  APN  lAN'ARCas  30 
AN  APS-1  I  AN/APN-9|SF  QC. 

AH/APS-4  AN/ARC-1  SL  OCl 

AN/APS-lfl  AN  ARC-l|$0 

44c.  44c.  44c.  etc. 

QUOTATIONS  UPON  REQUEST 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.I-200.S7P.  7.5  KV.  ••E"  CIrealt  I  MlercMC. 

200  PPS  (7  ohmt  Imped.,  3  Mctient . M,30 

7.5  E3.3.2II0.67P.  7.5  KV.  “E"  Circuit  3  MIeracac. 

200  PPS,  47  alinic  imped.,  3  cactlpat . 56.75 

7.5  E4.|t.60.67P.  7.5  KV.  "E"  CIrealt  4  taetloai. 

16  mleraiee.  60  PPS.  67  ohmc  Im^ . $4.25 

IO-C4.8S-750-S0P.  10  KV.  “E”  eirealt.  .85  mlera- 
•ae.  750  PPS,  50  alimt  imped.,  4  cpctloni .  . 525.25 
I0  E  4-2.2.375.50P.  10  KV.  "E”  circuit.  2.2  mleru- 
•ac.  375  PPS.  50  ahmt  imped.,  4  ccctipac .  .^.25 
15  E4-9I.400.50P.  IS  KV.  “E”  CIrealt  .51  mlera- 
Mc.  400  PPS.  SO  ohmc  Imped.,  4  eaetipai. .  137.56 
IS-A-I.440.S0P.  IS  KV.  "A”  CIrealt.  I  mieratae. 
400  PPS,  so  o8mt  Imp^ . 


184 . 

ISS . 

IT4  .. 
IT5GT. 

IU4 . 

IU5 . 


4AC7.  ... 
4AH4.  .  . 
4AJ5  .  . 
4AKS  . 
WE-4AK5 
4AKSW  . . 
4AK4.... 
4ALS  ... 
4ALBW .  . 
4A05.... 


RccalrlDS 

Tubaa 


1X2 . 

2A3 . 

2A5 . 

2A7 . 

2B7 . 

2EB . 

2X2 . 

2X2A . . . 

3A4 . 

3A5 .  .  .  . 
3ABGT. 

3B7 . 

3<;4 . 

3D4 . 

3I.F4.... 


4A85 .  .  . 
4AN4 .  .  . 
4AS7G.. 
4AT4  . 
4AU5GT 
4AU4... 
4AV4... 
4B4C... 

4BS . 

4B7 . 

4118  ... 

4B8G  . .. 
4BA4  . . 
4BA7 . . . 
4BCB .  . . 
4B<;7 
4BD5GT 
4BD4 . . . 
4BE4 . .  . 
4BP5. . . 
4BF4.  . . 
4BU4G. 
4BH4... 
4BJ4  . 
4BK7 
4BI.7GT 
4BN4 
4Bj^T 

KM.y.y. 

4CB4... 
4C4 . 

4CSG.  . 
4CD4G 
4D4  .... 
4DSG... 
4RB  .... 
4PSGT.. 


1.15 


'  3V4 . 

5AZ4  .  . 
5R4GY. 
BT4  . . . 
5U4G... 
5V4C .  . . 
5W4  . . . 
SX4G  . 
5Y3GT 
BY4G  . . 

5ZJ . 

8Z4 . 

4A4 . 

4A7 . 

4At . 

4AB4 . . . 

4AB7 

4A(»GT 

4AC7  . 

4AC7W 

4AD4<i. 

4AD7G.. 

4AK4G.. 

4AF4G.  . 

4AG5 


4SN7WGT 
4SQ7 
4S67GT . 
4SR7 .... 

4SS7 . 

4ST7. . .  . 
4T7G.... 

4T8 . 

4U5 . 

4U7G.... 

4V4 . 

4V4G 
4V4GT  .. 
4W4GT.  . 
4W4GT 

4X4 . 

4X5GT. 
4Y4G  ... 
4ZY5G... 

7A4 . 

7A5 . 

7A4 . 

7A7 . 

7A8 . 

7AD7 ... 
7AH7.... 

7B4 . 

7B5 . 

7B4 . 

7B7 . 

7B8 . 

7C4 . 

7C5 . 

7C7 . 

7EB . 

7E4 . 

7E7 . 

7F7 . 

7FS . 

7G7 . 

7H7 . 

7J7 . 

7K7 . 

7L7 . 

7N7 . 

7S7 . 

i  7V7 . 

7W7..  . 


I2A . 

12A4. 
I2A4GT.. 
I2A7. 
I2A8GT 
I2AH7GT 
I2ALB 
I2AT4 .  . . 
12AT7.  .. 
12AU4.  . 
I2AU7. 
I2AV4.  . 
12AV7 . . . 
I2AW4  .. 
I2AX7..  . 
12BA4. . . 
I2BA7... 
I2BD4... 
12BE4. . . 

I2CS . 

12FSGT.. 

I2H4  ... 

I2J5GT.. 

I2K8  .  . 

I2Q7GT.. 

12SA7GT 

I2SF5  ... 

I2SP8GT. 

12SP7.... 

I2SG7... 

I2SH7. .. 

12SJ7.  .  .  . 

I2SJ7GT. 

I2SK7.  . . 

12S1.7GT.' 

I2SN7GT 

12Sg7GT 

I2.SR7 

I2SR7GT 

12X3.... 

I2Z3 . 

I4A4 . 

14A7 . 

t4B4 . 

MBS  .  . 

I4<3 . 

I4C7 . 


1822  .  2.54 


IB23 .  4.44 

1B24 

Weat .  .  12.45 
IB24 

SYLV..  18.45 
1B24A  .  .  .  34.54 


April,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SPECIALS 


STANDARD  BRANDS 
ONLY 


WRITl  fOU  OUR 
mtl  BULUTIN 


34.M 

4API*.  . 

4.4* 

I4Y  .... 

.24 

lOOTH.  5.55 

WE-274A 

5.M 

§41 

1.94 

724A.,. 

14.99 

1.79 

2*51.... 

I.l* 

4f.M 

4B32 

4.49 

I2DP7.  . 

14.94 

WE-IOIF  3.43 

KIJ4I*... 

12.94 

724B 

49.99 

999  . 

1.79 

Mil  . 

IIS.M 

45.M 

EL9E. 

i2<;P7.. 

14.94 

WE-I03F.  2.S5 

WE-278A 

*.55 

HY4IS... 

.44 

724<:  ... 

49.49 

994  ... 

2.** 

5*51 

2.78 

35.M 

4B24.... 

9.79 

I2HP7.. 

14.75 

FG-104/ 

Ki;-421  . 

14.94 

714A.... 

29.99 

492P1  .  . 

*.58 

5*54  ... 

2.5* 

47.M 

4B2S/ 

12-4 _ 

.44 

5MI  . .  24.4* 

WE-242A. 

4.29 

KU-4J4. . 

22.94 

2.49 

449 . 

1.94 

9441 

*.55 

I4S.M 

EL-4CF  4.49 

I9E . 

1.55 

FG-IOS.  .  I5.M 

WE-2UA. 

5.57 

KU-434. . 

35.  M 

799Y  ... 

i.49 

419 . 

1.49 

5**2 

*.55 

45.3S 

4C29.... 

37.0* 

19R . 

.49 

VR-IOS..  I.l* 

WE>2**A. 

7.5* 

WL-492/ 

944 . 

1.79 

414 . 

1.49 

M5i.  .  . 

*.55 

XI44. . a . 

1*5.0* 

4K27.... 

21. M 

FC-I7' 

WE-IUA.  1.32 

WE-254A. 

5.75 

9991  . 

41.M 

94IA.... 

.49 

421 . 

1.19 

l’X-«*S3 

.*5 

3K23. . . 

37. M 

423*.... 

IM.M 

5557. . 

4.55 

HY-II4B.  .75 

304TH... 

*.75 

WL-4S4/ 

941 . 

4.49 

427 . 

1.99 

7151  .  . 

.45 

2S.M 

4J24.... 

12*.** 

RKL-21 . 

1.49 

WE-II7A.  .55 

244TL... 

*.75 

494  .  . 

12.44 

949 . 

4.94 

411 A . 

9.99 

••It.... 

.97 

2K3* .  .  . 

105.0* 

4152.... 

275.  M 

24<1. .  . . 

I.S5 

F-I33A...  7.75 

247A _ 

4.25 

WL-470A 

9.74 

944 . 

24.94 

494 . 

.14 

4412.... 

2.** 

2K3S. . . 

34.M 

9AP1 . . . 

5.55 

HK-24.. 

4.55 

WE-124A.  i.M 

WE-305A. 

4.45 

WL-472.. 

22.00 

947 . 

1.49 

499 . 

.99 

Mii. ... 

2.75 

2K2^.  . . 

27.94 

5AP4  .  . 

4.79 

RK-25.. 

2.42 

F-I27A...  22.M 

WE-3I0A. 

4.25 

WL-**1/ 

944 . 

2.49 

494 . 

.44 

9411A... 

4.5* 

2KIS.  .  . 

2*5.0* 

EL-C9B. 

2.49 

FG22 

VT-I27A.  3.4* 

WE-3I3G. 

4.15 

9994... 

14.94 

444 . 

2.49 

497  . 

.44 

9414.... 

1.45 

.  • 

2M.** 

9BPt... 

5.M 

9994. . 

4.75 

AB-IM...  I3.M 

2t4A . 

.44 

744A . 

24.94 

914 . 

1*.55 

499A . 

.44 

9424 .... 

1.29 

3K3*. . . 

135.00 

5BP4 . . . 

5.M 

FG33 . . . 

I7.M 

VR-IM..  .55 

J27A . 

4.25 

7**B . 

24.M 

911 . 

9.44 

494 . 

2.29  ■ 

M2S .... 

*58 

125. M 

5C22.... 

47.75 

RK34... 

.45 

FG-t44.  .  44.94 

WE-33IA. 

5.78 

744C . 

24.M 

911 . 

14.94 

441  . 

.45 

4*4I.... 

I.M 

2K5§ . . . 

I35.M 

9<:pi... 

4.M 

35T . 

4.55 

FG.I72..  25.M 

WE-i43A.IS5.M 

7440 . 

24.94 

914 . 

1.49 

1491  .. 

.44 

4442 .... 

.58 

3API . . . 

4.49 

9C:P7... 

4.M 

29'r  Ion 

5.55 

FG-I7S..  14. M 

WE-34*A. 

2.75 

7*1  A . 

4.55 

919 . 

2.49 

CK-1949. 

.44  1 

5**S .... 

I.M 

10.35 

5D3I.... 

15. M 

gauic 

29TG  .. 

FG-15*..  12.15 

t*X-lMA. 

4.49 

7*2A . 

2.55 

914 . 

.  i.49 

CK-1#44. 

3.3* 

5**4.... 

.45 

3B33/ 

9FP7.... 

1.49 

4.55 

HF-2**..  I4.M 

294B  ... 

4.55 

7*2B . 

4.29 

924 . 

1.29 

B-il49. . . 

.3*1 

*••5.... 

1.55 

EL-IC 

2.44 

9HP1... 

5.M 

REL24. . 

.45 

L-200B...  45.M 

WE-3MB 

5.45 

741A . 

5.55 

929 . 

11.29 

1291.... 

.74  ! 

4444. . .. 

.35 

3B33.... 

4.75 

9HP4... 

9.79 

T-44.... 

1.75 

203A .  7.4* 

241A . 

4.79 

744A  . . . . . 

.49 

924 . 

.  4.49 

1241 . 

.45 

i*4*4a.. 

3.75 

3B34 .... 

5.3* 

5225.... 

14.94 

FG-41 . . 

I22.M 

2*iB .  4.33 

244A . 

4.49 

749A . 

2.29 

924A .... 

.  11.49 

1241 . 

.97 

IS4*4«. . 

3.75 

7.94 

9JP1.... 

24.94 

RK-47.. 

4.52 

204A .  47.  M 

271A . 

.55 

744AY . . . 

45.** 

924B  ... 

.  12.49 

1244  . . . . 

.*5 

155*48. . 

2.*5 

IB2S .... 
3B24.... 

4.94 

2.79 

52P2 _ 

5JP4.... 

24.94 

24.94 

EF-M... 
VT-52. . 

.75 

.35 

CE-304...  J.IS 
211 . 55 

27IB . 

244A . 

.49 

2.49 

7**8Y  . . . 
7**CY  . . . 

48.** 

45.M 

919B  .  . . 
912 . 

.  2.49 

.  7.49 

1244  ... 

1442 . 

.97  1 

2.29 

3B27.... 

4.3* 

5LP1 . . . 

21.75 

92A . 

9.44 

WE-2IID  I2.M 

242A . 

S.4* 

744FY  .  . 

45.** 

.  4.49 

1411 . 

.94 

1  DIoBaa 

3BP1  . . 

7.75 

5.75 

9LP9  ... 
5MP1... 

14.79 

14.94 

RK94.. 
VT-42  B 

2.44 

1.15 

WB-2UE.  I2.M 
2I2E . 42.M 

154A  .  . 

WE-J55A. 

4.M 

4.7* 

7**GY. . 
7*7A . 

49.44 

7.49 

911a.... 
914 . 

.  14.M 
.  4.19 

1*14 . 

1414 . 

3.9# 

1.97 

1N3I.... 

1.15 

3C33.... 

4.49 

4-4B.... 

.49 

RK-43.  . 

22.M 

WE-2t5A.  .24 

GL-419/ 

747B . 

14.44 

917 . 

1.49 

1414 . 

.14 

IN31A.. 

l.*5 

m:2A.... 

I.SS 

C4A .... 

4.75 

FG-47. . 

14.44 

J17C .  8.55 

9994... 

14.94 

744A . 

4.79 

919 . 

.  1.79 

U24 . 

4.29 

1N3IB. . 

1.99 

ac27 .... 

4.49 

4AN9 . . . 

2.24 

VT-47  . 

.44 

221 A .  1.49 

4I7A . 

14.55 

744A . 

1.S9 

941 . 

.44 

1422 . 

IN22.... 

1.15 

2C2t/ 

4AR4... 

2.29 

RK-4*.  . 

2.29 

237A/5C:27  4.** 

424A . 

24.94 

714A . 

1.74 

941 . 

.94 

IN21.... 

1.55 

EL-CIB  J.fS 

4C21.... 

27.94 

72 . 

1.32 

WE-21ID  2.25 

444 . 

1.78 

7I1A . 

1.45 

949 . 

.  9.79 

1429 . 

.14 

1N33A . . 

3.78 

22.94 

4<:24.... 

52.  M 

73 _ 

1.32 

232CH  24*.** 

444A . 

1.49 

714AY 

l•.7S 

949W... 

.  4.79 

1424 . 

.19 

1N33B.. 

1.45 

JOSS.... 

12.49 

4F4 . 

5.55 

RK-75.. 

3.M 

RX-333A.  4.55 

444n . 

2.55 

715A . 

4.29 

944 . 

.  24.94 

1424 . 

.19 

1N27.... 

1.75 

k:pi  . . . 

3.35 

C4J . 

4.49 

79T . 

9.44 

FG-235A/ 

494TH... 

42. M 

7I5B.... 

9.49 

991 . 

.  47.44 

1414 . 

.49 

1N3I.... 

7.54 

3D3I . . . . 

2.50 

4J4 . 

4.S5 

VR.75  .  . 

1.15 

5552  .  .  54.M 

4MTI. . . . 

42.M 

7t5C.... 

I5.M 

992 . 

.  14.94 

1411 . 

1.19 

1N14.... 

.44 

tDPI  .  . . 

4.49 

7-7-tI .  . 

t.l5 

VR.74  .  . 

.44 

WE-244A.  5.3* 

491 . 

1.15 

717A  ... 

1.47 

949 . 

4.49 

1412 . 

.79 

INMA.. 

.5* 

IDPtA.. 

*.75 

7BP1 .  .  . 

4.45 

FG-4IA. 

3.55 

WE-245A.  2.35 

471 A  ... 

2.45 

714AY  . 

45.** 

941 . 

.  22.94 

1414 . 

1.19 

IN3*.... 

I.M 

.... 

13.75 

7BP7  .  . , 

4.94 

VR-5*  . 

1.14 

WE-245B  3.M 

S03AX  . . . 

1.35 

7I8BY 

45.M 

944 . 

.19 

1419 . 

.74 

IN35.... 

*.!• 

lEPI  .  . . 

4.79 

7BP12.  . 

14.49 

41 . 

14.M 

WE-245(:.  3.M 

5**AX... 

1.25 

724DY  . . 

55. M 

949 . 

1.24 

1442 . 

.49 

1N44.... 

9.94 

iFP7  ,  . 

3.5* 

7BPI4  . 

14.49 

FG-4S/ 

250TH  .  .  22.M 

M7AX  . .. 

1.47 

721A.... 

1.49 

944A  .  .  . 

1.49 

.49 

IN4I.... 

4.99 

3FP7A.  . 

4.49 

7CPI  .  . 

14.49 

9944.  . 

35.4* 

250TL  22. M 

527 . 

17.M 

722 A.... 

2.49 

944JR/ 

1449 . 

1.49 

1N42.... 
INU.  .  .. 

19.99 

IGPl . . . 

2.49 

4CP7... 

11.79 

VT-44 

WE-252A  5*5 

5M  . 

17.2* 

723a  . . 

4.49 

1.29 

1499 . 

1.44 

1.49 

JHP7... 

2.49 

5I.P7 .  .  . 

4.M 

(Br.).. 

I5.M 

WE-294A  9.44 

511  . 

7.M 

723A/B . 

19.94 

972A.... 

.  1.49 

1449 . 

1.44 

1N4S.... 

.44 

3J3I  . . . 

119.44 

14BP4 .  . 

17.49 

CI44A.  . 

2.M 

WE-257A.  3.77 

512A  ... 

3.75 

724A .... 

1.22 

974 . 

1.19 

1444 . 

14.94 

1N92.... 

1N99.... 

1.45 

4-I3SA.. 

24.94 

14FP4... 

22.M 

CIME.. 

3.M 

FG-271/ 

WL-811.. 

14.94 

724B.... 

lU 

i  974 .... 

1.44 

:  1444.... 

.74 

1.99 

4A1 . 

1.14 

I4T1.... 

.44 

IMR.... 

2.5* 

5551  . . .  *2.M 

994 . 

2.2* 

73SA.... 

1  979 ... . 

.  I.l* 

2*M _ 

1.74 

IN**.... 

.99 

IMMEDIATE 

DELIVERY  FROM  STOCK 

GENERAL  ELECTRIC  ARMA 

CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 

HENSCHEL  DIEHL 


SYNCHROS 

ARMY  ORDNANCE— NAVY  ORDNANCE— COMMERCIAL 


AY.IOID 

SD 

«DG 

X 

tJDiKI 

C-7*t4* 

ICT 

5DG 

*G 

tJiFI 

€■***«*■» 

C-7*t4* 

IDG 

SF 

7DG 

EHGl 

C.5B701 

C-7*t54 

IF 

SG 

7G 

tJiHl 

C-SB77A-1 

£-7*410 

-  1G 

SN 

A 

EHMI 

C-BDSOI-t 

C-7*411 

IHG 

SSF 

B 

<1)5  At 

C-«*4D« 

C-7*414 

ISF 

SSG 

M 

EJfDl 

C-4D40B-1 

C-7*41i 

IB 

ACT 

N 

fJSHAl 

C-77B10 

C-7*«7B 

SCT 

UDlAt 

C-TVIH 

SyNCHRO  CAPACITORS 


SYNCHRO  OVERLOAD  INDICATORS 


SYNCHRO  BLOWN  FUSE  INDICATORS 


TYPE 

Rm<«. 


'J"  POTENTIOMETERS  $1 .2S  m. 

Shaft  Raato.  Shaft  Raaia.  Shaft 


44 

SS 

5K 

1/4*  94K 

3/*' 

44 

4/14* 

5K 

1/9'  94K 

13* 

144 

SS 

5K 

1/2*  I99K 

SS 

244 

SS 

MK 

SS  199K 

1/2* 

294 

i/r 

MK 

1/9*  24#K 

1/r 

944 

SS 

MK 

1/2*  299K 

SS 

944 

9/14' 

15K 

SS  299K 

3/4' 

944 

12* 

15K 

1/2*  299K 

2,V 

944 

9/9' 

3*K 

SS  949K 

SS 

494 

1/2* 

2SK 

SS  999K 

1/4' 

SMK  7/1*' 
I  Moa  8S 
J  i  Me<  SS 
S  M»«  SS 


IK  SS  3SK  1/4' 

2K  J/r  MK  I  1/ 

7M«  SS  4*K  SS 

4K  SS  MK  SS 

SK  SS  MK  1/4' 

DUAL  “J"  POTS — $2.95  co. 

2S00  SM  2.5  maa  88 

lOK  8H  5  met  88 

1  mtf  88  1K/2.5K  H‘ 

POTS — $3.95  M. 

MK,  IStX/ISK  H' 


50  88  330  88 

100  88  500  88 

250  88  IK  88 

TRIPLE  "JJJ* 

IMK/IMK/IMK  H' 


ANTENNAS 

AN.74BX  .  . 5  3.75 

AT-3I/ARN.PT  (70  ta  400  MC) .  13.70 

AT.40/ASN.4  (  300  ta  3300IHC) .  13.70 

AN.C5A/AP/0(5CS-52()  .  I.M 

AN.MA/AP/0(SCR.S2I)  .  1.75 

AIA  3CM  otniaai  scan . 125.00 

ASB  Vaol— *  alaiaaat  450  ta  5fi0MC .  1.00 

A8B  Yat>— DaaM*  itacAaO  6  •Iwaant .  14.70 

ASA  VaOl— DaaM#  ttackaO  370  ta  430MC . 20.40 

TACHOMETER .  GENERATOR 

Eliaea  ty»a  PM-I-IH— 2.0  VDC  aatoat  oar  100  BPM 
BraaO  Raw . 527.M  aa. 

AIRBORNE  TV  EQUIPT.— mfd.  by  RCA 

Camtartlaa  Unit — CRV.SOAAE— Caaiolata  with  Lana 
anO  Icanaacapa:  Tranamittar — CRV.52ACB  cam. 
alata;  Oynamatar — 20V  DC  25  Amo.  Exeallant  far 
Inatractiao  ar  Oamanatratlan  Paroaaaa. 


2  0  LOW  INERTIA  SERVO  MOTORS 

DIatil  FPE-2S-II— 75V  *0  ey.  .11  Amo  4  Watta. 
Each  . 534.M 

KOLLSMAN— 45  Vait  H  ryala  4  waHa  15*0  RPR— 

naaf  . 522.50 

PIONEER— 10047.2. A  20  yalt  400  aycia  witli  40:1 

raOactlan  aaar  . 5I4.M 

PIONEER— CK  13  115  valt  4*0  cyala— InalaOaa 
J|aaMalnj al|ni8jaBaratar(aataajfH)^j^^j^^^54^ 

RELAYS 

Olama  tyaa  4AH— 20*0  (1  4  ma  OC  aall— SPOT  ean. 

taeta— hanaatically  aaalaO  5  *ln  olaf-ia  kaaa  5^30 
Stavana  ArnalO  tyoa  171  Milliaaa  ralay  000  ahm  call 

BP8T  NO  eantaeta . SS.M 

Catlar  Hanimar  anO  Soaara  0  tyoa  B-7A  eantaatar — 

24  VOC  tall— BPST  NO  200  Amo  taataata.  .54.75 

Piiaa  Braa.  tyaa  Itl-M— 220  VAC  eantactar— BPST 

NO  OaaMa  bk  30A  aaatacta . $3.25 

G.E.  CR5ltl.lA*— 115  V  M  ey.  AC  eantactacw-(PST 
M  Amo  eantaeta  olaa  hea  aaxillary  SPOT  aan- 
taeta  . 5I4.M 

RBM— 115  V  50  ey.  AC  tail— DPDT  3  amo  Can- 

taeta  . $3.2* 

Sloma  tyoa  5F— Call  3300  ahma— oalla  In  •  2.5MA 

ant  #  .5  MA— eaooar  alaf  far  alliM  time  Oalay. 
eantaeta— SPOT  2  Amo . 5Sl5 

Sitma  tm  5RLP — Dual  tail  SO  ahma  aaeh,  oalla  In 

•  I2MA  aat  •  ISMA.  Cantaeta— SPOT  2 

Amo  . 53.75 

Laach  tyoa  1521 — Call  115  VAC  M  ey— Cantaeta 
BPST  NO  OaaMa  Braak  15  Amo. — Myealax 

Inaal . 53.25 

Cramar  MaOal  IC2H— MOV  M  ey.  matw.  Intarval 

timar — twa  SPST  I5A  eantaeta  laa  I  hr.  aff  I  hr.) 

can  ha  aOlaataO . 52.55 

Waatan  Maaal  SII-MR.O— Inatramant  tyoa— Call  1000 
^hm_350_mlera_amo;;2antaetaJ5P£T_35_ma^_5ISM 

TRANSFORMER 

Waatlaohaai*— HIpanU— Prl— IISY  SO  cy.— H  KVA 
— Bas  «1— 140VD  LSOA.:  Ban  «S— S40T  •  1.54 

A  . nii7* 

a.E.— Ml  VattMa— Prt— 115Y  *0  ey.— Bae.  0350  V  <a 

M  ilA.—ll.SKV  InauUtInn. . SIS.M 

BanOix  Baek  Baaat— Inoat— lOOV  ta  130V  in  SV 

atooa.  SO  ey.  Oatoat  1 15V  25  Amo . *IS.t5 

Canatant  Van.  Tranafarmar  Bala  30S07— Ino^  OS. 
l2SVACMey.  Oatoat  1 15  VAC  2M  VA. . . .54S.OO 


GENERATORS  AND  INVERTERS 

EclIoaa.Planaar  typa  7IS-3A  (Na«y  MaOal  NEA.3A) 
Oatoat. AC  1 15V  I0.4A  SO*  ta  I4**ay.  IB;  DC  M 

VMta  SO  Amoa.  BranO  naar . 53S.M 

Eelioaa.Planaar  typa  I23S.AA.  0ataat.30  Valta  OC 
15  Ampa.  Brans  Naw — Orfflnal  PMklna. .  .5I5.M 
PE. 105  Inyartar— 13.5  VDC  to  115  VAC  MO  ay  175 

VA  IB  (naw) . STS.M 

PE-SIt  Imartara  20  VDC  to  115  VAC  4*0  ay  150* 

VA.  (Naw)  .  540.W 

Pienaar  Tyoa  000-IB  Invartar— 2SVDC  to  120V  0*0 

ey  7  amo  AC  (aaM) . 522.05 

G.  t.  Invartar— 20  VDC  to  12*  VAC  0*0  ay  7M  VA 


ATR  Invartar  SVDC  to  II*  VAC  0*  ay  75W.  .532.05 
PU-7/AP  Invartar— 20  VDC  to  115  VAC  400  ay  250* 

VA  (aaaO)  . On.OO 

Eelioaa.Planaar  tyto  I2I3I>IA  Invartar— Valtaoa  an* 
frasaanay  raoalataS — 24VOC  IS  Amo  Inoat — AC 
aatoat  lltV  3B  4*0  ay  2M  VA  0.7  PF— (New) 
522I.S5 

Eelioaa.Planaar  tyoa  121  IS  Invartar— 2*  VOC  ta  lit 

VAC  40*  ay  I  B  M  VA . aa.  «7f.M 

Eelioaa.Planaar  tyoa  121 17  Invartar— 2*  VOC  ta  2S 

VAC  400  ey  I  B  *  VA . aa.  533.50 

LalanS  10*43  InvertB— 2*  VDC  to  lit  VAC  4*0  ey. 
3  B  MS  VA . as.  t75.M 


VARIABLE  TRANSFORMERS 

Amartran— Tyoa  RM — Inoot  lltV  400  eyatoa.  Oatoat 

— 7S.I20V  t  Amo . N.M  aa. 

Amartran— 25144— Inoat  lltV  SO  ay  I  B.  Oataat- 

(•t.ltSV  2.17  Amo  . n  n  aa. 

Pawaratat-Baoarlar  I22t— Inoat  1 15/230  VAC  H/M 
ey.— Oatoat  0.270V  O  Amo  2.4  KVA . 537.**  aa. 


CERAMIC-CASED  TYPE  G 
MICA  CONDENSERS 

.**  MFD  It**  VOC  Gl . aa.  N.25 

.*2  MFD  3*0*  VDC  Gl . aa.  0.25 

.*04  MFD  too*  VOC  Gl . aa.  It.1* 

.***15  MFD  2****  VOC  G3 . a*.  24.5* 


Tormt  20%  cosh  with  ordwr,  bofsneo  C.  O.  D. 
imfsss  ratid.  All  priets  n»t  F.  O.  B.  oar  wors- 
hoaM,  Phila.,  PofiiM.,  subjtt  to  ehango  with¬ 
out  uotico. 

CABLE  AODREBB  *  "LECTRONIC  PHILADELPHIA" 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

re/cphonis  -  market  7-  6771  -  2  -3 
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NEW  YORK'S RADIO  TUBE  ^  EXCHANGE 


SEARCHLIGHT  SECTION 


TYMt 

OAt. .. 
OA*..., 
OBI... 
OCl... 
ODJ... 
CIB  .. 
IB2IA. 

inrt. . . 

IB»... 
IBM... 
IBM... 
1B«... 
IBSX... 
IBM... 
IB42... 
IBSI... 
IBM... 
IBM... 
IN2I... 
INXIA. 
INZIB. 
INXt.. 
IN». . 
IN2SA. 
INUB. 
INMA. 
INM.. 
IBM.. . 
SBM... 
ICSA... 
2CM... 
tCM... 
XCM... 
2021.  . 
2K22... 
2EM... 


TYBt 

2J2IA... 
2J22.  .  .  . 
2J2<>.  ... 
2J27.. .. 
2J1I.... 
2J$2.... 
UM  ... 
ZJM.... 
2J29.... 
2JM.... 
2J42.... 
2J49.... 
2JM.... 
tJ«l.... 
2J62.... 
2i2S . . . 
2X22... 
2E29... 
2K4I . . . 
2CU... 
2V2G... 
2BP1... 
SBM  .  .. 
2B24W.. 
KUC... 
tC22.... 
SCM.... 
SCSI.. .. 
SDPIA.. 
SDPIt2. 
SRX9.. . . 
SGPI.... 
4A2I . . . 
4BM.... 
4C27..., 
4C2S... 


TYPE 

4F.2-. . 

4J2S . 

4JM . 

4J27 . 

4JSU . 

4JS2 . 

42  SS . 

4JS7 . 

4JM . 

4JS9 . 

4J4I . 

CSB . 

SBPI . 

SHP4 . 

SCPI _ 

SD2I _ 

SJPl . 

WP2. . 

SJP4 . 

WE4AKS. 

C4A _ 

C4J . 

7BP7 . 

7DP4 . 

12AP4. .. 

ISE. . 

ISB . 

NEI4 _ 

FOIT _ 

EY21A.. 

PGSS . 

SST . 

BE^... 

HPSS.... 

VTS2.... 


TYPE 
BE  7S  .. 
IMTII  . . 
rG*s.... 
FGIOS... 

SOSA . 

211 . 

2I7C . 

242C . 

244A . 

249C . 

2SSTH... 

2$0TL... 

274A . 

SMB . 

SMTH... 

SMTL... 

S47A . 

SISA . 

SlIA . 

SISA . 

SSSA . 

S27A . 

S2SA . 

SMA . 

SS4B . 

SS7A . 

SSSAS. .. 

S7IB . 

SSSA . 

SSSA . 

SMA . 

MX4MU. 

41 7A . 

4MA . 

444A . 

444B . 


TYPE  PNICE 

450Til .  4S.M 

4S0TL .  4S.M 

444A. .  S.SS 

4TIA .  2.7S 

$27 .  U.SS 

WLSSO .  SJS 

WLSSl .  22.M 

WLSSS .  1T.SS 

TOOA/D....  2S.SS 

701A .  T.fS 

TOSA .  S.M 

7eSA .  S3S 

7S7A .  27.SS 

T07B . 

7I4AY .  U.SS 

71SA .  7.M 

71SB .  12.SS 

7ISC .  2S.SS 

T17A .  1.SS 

71SAY/EY.  4S.M 

719A .  2t.SS 

T21A .  S.M 

T2XA .  S.M 

7ZSA/B....  24.SS 

724A .  43S 

7MB .  S.M 

TZSA .  S.SS 

7MA .  UM 

7MB .  SS.SS 

72SC .  SS4S 

72SAY .  riM 

7S0A .  24.SS 

MIA .  1.M 

SOX .  4.2f 

MS .  7.M 

SOS .  S.SS 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

SPECTRUM  ANALYZER 


Fiald  typ«  X  Band  Spactrum  Analyser,  Band  B430- 
9SB0  Megacycles. 

Will  check  Frequency  and  Operation  of  Yorious  X  Bond 
equipment  such  as  Radar  Magnetrons,  Klystrons,  TR  Boxes. 
It  will  else  measure  pulse  width,  c-w  spectrum  width  and 
Q  or  resonant  caYities.  Will  also  check  frequency  of  signal 
gonerators  in  the  X  bond.  Con  also  be  used  as  frequency 
modulated  Signal  Generator  etc.  AYoiloble  new  complete 
with  all  accessories,  in  carrying  case. 

Also  OYoilable  of  new  production  TS239A  Synchroscope. 


Other  test  equipment,  used  checked  out,  surplus. 


TSKI/SE  K  Band  Spectrum  Analyser 
TS3A/AF  Frequency  and  power  meter  S  Band 
RF4A/AF  Fhontom  Target  S  Bond 
TS10/AFN  Altimeter  Test  Set 
TS12/AF  VSWR  Test  Set  for  X  Band 
TS13/AF  X  Band  Signal  Generator 
TS14/AF  Signal  Generator 
TS15/AF  Flux  Meter 
TS16/AP  Altimeter  Test  Set 
TS19/AFQ  5  Calibrator 
TS33/AF  X  Bond  Power  and  Frequency  Meter 
TS/34AP  Western  El  Synchroscope 
TS34A/AP  Western  El.  Synchroscope 


T35/AP  X  Bond  Signol  Generator 
TS36/AP  X  Bond  Power  Meter 
TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TStOO  Scope 

TS102A/AP  Range  Calibrator 
TS108  Power  Load 
TS110/AP  S  Band  Echo  Box 
TS125/AP  X  Band  Power  Meter 
TS126/AP  SynchroKope 
TS147  X  Bond  Signol  Generator 
TS251  Range  Calibrator  APN9 
TS270  S  Band  Echo  Box 


TS174/AP  Signal  Generator 
TS175  Signal  Generator 
TS226  Power  Meter 
TS239A  Synchroscope 

SURPLUS  EQUIPMENT 


APAIO  Oscilloscope  and  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Radar  Jamming  Transmitter 


Cables: 

TELSERSUP 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Large  quantities  of  quartz  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comporotors. 

North  American  Philips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  ^aded  coaxial 
Cable. 


SPECIAL 

WMs  Bend  S  Bond  Signal  eensrotor 
2700/S400MC  using  2K41  or  PO  S2«S 
Klystron,  Intomol  Cavity  Attonuator, 
Pros  Won  Individually  calibrated  Fro* 
qnoncy  moosurlng  Cavity.  CW  or  Pubo 
Modulatod,  oxtomally  or  Intornally. 


ITY  ILICniSilKS,  INC 

^05  loatv  ItSHT  NIW  TOSX  S.  N  ». 

^■••WB  WOurss  q-GBGt 
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ELECTRONICRA.FT 

INC  . 

77  MILBURN  ST.  BRONXVILLE  8,  N  Y 

PHONE  BRONXVILLE  2-0044 


MISC.  RADAR  EQUIPMENT 

Modulator  Unlutor  80-11  (CUZ-SOAUD) 
Timer  uniU  for  8D*S 
TramiaUtter-UecelTer  unlU  HO-IS 
Toru  for  MG<1 
Mpore  r»rU  for  8Q 

sArker  C^lllAtor  CrsnUli  In  boldon 

IWsulns  ('ontrol  VnSU  CRP’t3A£K 
Hynchro  AinpUfirre^lWidlz 

Wtvefiildr  Benda  lOCM  Broaso 
MignAl  Monltort  CHP-ftOAAN 
liepeoter  AmpUfleni  CUIC*50AFO 
OficUUtor  Tube  CftvltlM  for  80*1.  IS 
nr..  IU*'303. 

1<K'M  lloma,  IH*  x  3*  waveguide,  etaiid- 
ard  contact,  flange  Input,  drcularly 
polarised  bom  output 
Ihiptex  Tree  93Z3005*17 
Auxiliary  RectlAer  CA1IM'30S37  (80*1 
Hadari 

80*1  <MA<«Bi  Antenna  R.F.  Nossla  As* 


PULSE  TRANSFORMERS 

K8-A.VI3  BuppUm  3M0V  pMk  from  SOT 


tnitmctlpm 
for  eparatiM 
on  yii4«r  sid« 
oO  cevar.  SIzs 
12%  «  f  K  « 
in.  Idaal  far 
lob  an4  tcbaal 
Ufa.  Naw.  An 
azcapf ianni 
valua  «t 

$2*.S0 


U.ad  ta  cnli- 
brota  f  I  a  I  4 
otranpth  af 
mopnata  fram 
500  ta  4000 

Joust  onO  in- 
icotapalority. 
Praba  bos  pop 
af  1  y.".  Baou- 
tifully  built  In 
hordwaad  cosa 
with  hinpad 


FLUX- 

METER 


SYNCHRO  CAPACITORS 

mfd  Mark  It.  Mod.  1.  I'T 
10-10-10  mfd  Mark  1.  Mod.  t. 


400  CY.  BLOWERS 

WMttnthoaMw  Typo  FL.  IISV,  400  e 
0.700  RPM.  Airflow  17C.P.M.  Nmt. 


G.  E.  BATTERY  CHARGER 
Chorpui  54  call  bottpry 
at  from  1  to  10  omporo  rota 

Input  115V.,  60  ey.  I  PbaM. 

Th«  modrl  ORCOOPIO  Copper  Oxlda  bat- 
tm-y  rhartrr  coojIM.  of  a  tranVormar.  a 
Mcoodai-T  luactar,  a  coppct  oild.  recttfy- 
Ins  .IriBMit,  a  TMtUlatliu  fan,  control 
circuit,  and  auxiliary  mulpcncnt  dccm- 
jiary  for  proper  opcratlona.  Tranafonner 
tapped  for  rarlou.  supply  yoltaf*.  )3slit 
•rcondary  taps  for  adiuMlns  chan^nf 
rate.  RulH  Into  metal  caktnrt.  Mnrred. 

CompM.  with  ipar.  fan  and  fuwa. 
N'rw  In  original  packing  cam.  Shipping 


SYNCHROS 

Ftrd  Inst  Ca.  Synehro  Dlffarantlal  flm- 
rrator.  Mod.  8  Type  58IM1.  SO/SOV. 
400  cy.,  Ord.  Dr.  irSoiO.  Nnr...S22.M 
Araiar.  Synchro  Diffarentlal  Oancratnr. 

Typa  6D<5.  Nmr . $60  04 

Habart  Mfg.  Ca.  Synchro  Differential 
Synchro  Type  XIX  llSV.  00  cy.  New 


REPAIR  PARTS  FOR  BC-34S 
RECEIVERS  (H,  K,  L,  R,  Oaly) 

Alao  BC  It4  Models  ff.  K..  CMU  for  ant., 
r.f.,  dac,  oac..  I.ff.,  o.w.  oan.,  xtal  flUart. 
4  gang  cond.,  fraot  panela.  dial  aaaam- 
bllaa,  rol.  ooola.,  aUl.  Write  for  complata 
lt<t  and  free  diagram. 


SOUND  POWtRtD 
CHEST  SETS 
U.  S.  Instrumairt  Ca.  No. 
A -too  ComMnatInn  head- 
net  and  cheat  mlcrnnhane. 
Brand  new.  Including  to 
ft.  of  rubber  covered  cable 
tIT.SO  each 


HIGH  QUALITY 
CRYSTAL  UNITS 

Waatem  Elaetrto  —  typa  CR-IA/AB  la 
haldara.  H'  pin  vnolag.  Idcnl  for  net 
frequenoy  operation.  Arallabla  In  utiaa- 
titlai.  5010-0350-4370-0470-6510-0410- 
0670  •  6600  -  TWO  •  7350  -  7314  •  T8M-T4St- 
TSaO-OTtO.  AU  mndaiaanUla  In  KC.  Good 
mulUpllars  to  hlghar  fiaqaenclea. 


PANORAMIC  ADAPTER 
MODEL  AN/APA-10 

Providoi  4  TyffPt  of  Prosontation: 

(1)  Panoramic  (2)  Aural 
(3)  Otcllloarapbic  (4)  Ofcilloscoplc 

Designed  for  uw  with  rtoelytng  equip¬ 
ment  AN/ARR-T,  AN/ARR-5.  AN/ 
Al'R-4.  8CR-56T  or  any  racatrar  with 
I.F.  of  455  kc.  5.ttnc  or  SOttic. 

With  11  lubra  Including  3*  Kone  taba. 
Conyerted  for  operation  on  115  V.  SO 
cycle  aourca. 

Prlea . $245.00 

lioy’t  Coat  $1600.00. 

AN/APA-10  60  Page  Tech  Manual  $2.75 


MISCELLANEOUS 

Cathode  Ray  Shlclda  for  S'  tube... $2.75 

Shock  Mount.  I.ord  620 . $.40 

Shock  Mounts  V.  8.  Rubber  «5150C  $.30 
Commando  Pole  Jacks  (Cook  Elec 

Co.t  . $1.00 

Switchboard  Lamp  Raoeplaclea  A  Jewels 
$.40 

Dial  Drive  Assembly  for  Bendlx,  MN- 

t6-Y  . $2.75 

Instruction  Manual  for  BCR  103A.  B 

C.  D.  E . $2.00 

Solenoid  Cannon  14  V.D  C. — New.  .$1.45 
Attenuators  Tech-Lab  500/500  type  700 
$2  00 


TERMS:  Ratp4  Cencomg  Nut 
30,  FOB  Bronxvilla,  Now 
Y^.  All  MerchanBIgo 
Guaranteed. 

Priceg  Subiect  to  Chanoe 


•  TEMMRATUKi  INDICATOR  -  Edi- 
ton  #R109-CI27A.  FSSC  #88-l-2ai5. 
Minwt  10  plus  120  dog.  C.  24-21  veitt 
d-c.  Wlioatttono-bridgo  typo  ol  initru- 
mont.  Utod  with  rotittivo  typo  tonti- 
tivo  olomont.  Woight  1  lb. 

SA-4I0  . . .  $3.75 


CoUo  Addrotti  SERVOTEK 


SEARCHLIGHT  SECTION 


-«-ut4<MnRtcSetMiiO- 


SYNCHROS 
D-C  MOTORS 
AC  MOTORS 
INVERTERS 
SERVO  MOTORS 
ACTUATORS 
GEAR  MOTORS 
GENERATORS 


O  AIRESEARCH  LINEAR  ACTUA¬ 
TORS  — 4  typos  ovoiloble;  AR-42, 
AR-46,  AR-4017,  ond  AR-63.  115 
volts,  400  cycio  single  phase.  Com¬ 
pression  and  tension  25-50  lb.  static 
200  lbs.  Approx.  4"  trovel.  Wt. 
1.5  lb.  #SA-326 .  $1*.50 


•  PIONEER  12130-4-A  INVUTER  - 
Input  113  volts  d-c  1.0  amp.  Out¬ 
put  115  volts  400  cycle  single  phase 
V  .43  amp.  Shown  with  magnetic 
amplifier.  SA-406  . . .  M9.M 


•  AIRCRAFT  GENERATOR  -  Eclipse 
#7I6-3A,  Navy  #NEA-3.  Dual  output, 
115  volts  @  10.4  amps.,  100  cycles 
and  30  volts  d-c  @  60  amps.  Driving 
speed  2400  rpm.  Weight  44  lbs. 
SA-306  .  $2».30 


•  0-E  AMPIIDYNES 

SA-111  5AA431NJI5A  . .  $  45.50 

SA-147  5AM450B13  . 139.50 

SA-237  SAM73A59S  .  169.50 

SA-197  5AM73A530  .  169.50 

SA-196  3AM31NJ9A  .  49.50 

•  AMPIIDYNE  MOTORS 

27  volts  d-c  field,  60  volts  d-c  armature. 

SA-345  S5AS0LJ22  .  $39.50 

SA-3II  3SAS0LJ67  . .  49.50 

SA-270  S5AS01J66  . .  49.50 

SA-173  SBA301J2A  .'. .  49.50 

SA-298C  3BA250J300  .  49.50 

SA-29Bd  3BASSJJ3  .  49.50 

SA-394  SBAS01J29  .  49.50 

SA-393  SBASOIJI  .  49.50 

SA-396  SBA30GJ1  .  49.50 

SA-29SC  5BASSEJB  . 49.50 


•  NAVY  SYNCIWO  CAPACITORS  -  Delta  connected.  Sec¬ 
tions  matched  to  1%.  Improves  accuracy  of  synchro  sys¬ 
tems  when  used  with  each  control  transformer  and  dif¬ 


ferential. 

SA.127  Type  1C  1.B  mfd.  ea .  $2.75 

SA-155  Type  3C  30  mfd.  ea .  6.75 

SA-203  Type  6C  60  mfd.  ea .  9.75 

SA-346  0-E  #25F679-9  mfd.  eo . .  4.75 


•  A-C  AIRCRAFT  MOTOR  -  G-E  #SK31GJ11.  200  volts  3 
photo  400  cycle  @  20  amps.  9800  rpm.  @  40  ounce  feet. 
(Approx.  Vt  hp.)  Thermal  protected.  9"  x  5W  diom. 
Weighs  17  lbs.  SA-402  . $BS. 


•I 

Prices  P.O.B.  HowHionie 

T*l«phon«:  HAwthorn*  7*3 1 00 
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•  SIIF-EXCITED  400  CYCLE  GENERA- 
TOR  -  G-E  #SASB3IJJ3.  Output  113 
volts  400  cycle,  @  7.2  amp.  Designed 
for  pulley  drive  @  B0(X)  rpm.  6"  long 
X  6"  diom.  Only  small  qty.  available. 
SA-292  . . . . .  eo.  $129.50 


•  REVERSIBLE  DUAL  SPEED  D-C  MO- 
TOR  -  John  Otter  Type,  DESTU-2-IR 
Western  Electric  #KS-13I70-IOI.  26 
volts  @  1.3/2.3  amps.  4500/10,000 
rpm.  @  2  oi.-in.  torque.  4"  long  x 
VW  diom.  3/16"  shaft  extends  H". 
Weighs  2  lb.  SA-22B  . . .  SB.75 


•  BALL  BEARING  D-C  MOTOR  - 
Manuf.  Russell  Electric.  -Navy  #211- 
221.  24  volts  d-c  @  B.B  amps.  3/16 
hp.  @  3530  rpm.  40  deg.  C.  temp, 
rite,  continuous  duty.  Compound 
wound,  S"  long  x  5"  diom.  V^"  shaft 
extends  IVl".  Ball  bearing  construc¬ 
tion.  Weighs  21  lbs.  SA-397  ....  $9.75 


•  AIRCRAFT  A-C  ROTARY  ACTUATOR 
-  Ritter  #D-2163.  208  volts,  3  phase, 
400  cycle.  Gear  ratio  5380:  1.  1  rpm. 
output  4r  300  in-lb  torque.  Thermo- 
protected.  Built-in  potentiometer  fol-  . 
low-up  and  limit  twitches.  Used  on 
Northrop  Flying  Wii>g.  11"  long  x 
4l/l"  diom.  t/j"  shoft  extends  2". 
Weighs  10  lbs.  SA-400  .  $49.50 


•  400  CYCLE  BRAKE  MOTOR  -  AiReseorch  #27770.  115 
volts  single  phase.  .03  hp.  @  6500  rpm.  4.6  ox-in  torque. 
Used  with  2.3  mfd.  capacitor,  m"  long  x  ISb"  diom. 
3/16"  shaft  extends  %".  Weighs  1  lb.  SA-392a  .  $8.75 


•  AIRE$EARCH  #27700  -  Similar  to  SA-392a  above  except 
.025  hp.  and  shaft  detail.  SA-392b  .  $B.7S 


•  AIRESEARCH  #27652  —  Similar  to  SA-392a  except  it  does 
not  hove  brake  and  3300  rpm.  speed.  SA-392c  .  $8.75 


•  AIRCRAFT  A-C  ROTARY  ACTUATOR  -  Ritter  #D2162. 
208  volts  3  phase  400  cycle.  1280  watts.  With  potentiometer 
follow-up.  600:  1  gear  reduction.  20  rpm.  output  H  1800 
in-lb.  torque.  Used  on  Northrop  Flying  Wing.  SA-404  $165. 


•  DUAL  D-C  OUT9UT  GENERATORS  - 
Manuf.  FroKtional  Motors  A  Russell 
Electric,  Navy  #211219.  Input  3/16 
hp.  @  3450  rpm.  Output  #1,  240  volts 
.1  amp.  Ouptut  #2,  12.3  volts  @  4.0 
amps.  Ball  bearing  construction.  9" 
long  X  3"  diom.  W  shaft  extends 
V/2".  Weighs  21  lbs.  SA-398  ....  $9.75 


•  D-C  GENERATOR  -  Manuf.  Russell 
Electric.  Navy  #211220  —  Input  3/16 
hp.  @  3430  rpm.  Output  86  watts  @ 
4M  volts.  Boll  beoring  construction. 
9"  lorrg  x  3"  diom.  Vb"  shaft  extends 
I'/b".  Weighs  21  lbs.  SA-399  ....  $9.75 


•  REMOTE  POSITION  TRANSMIHER 
—  GE  BTJ9.  360  degrees  (Continuously 
rotatable)  potentiometer  Taps  @120 
deg.  Two  contcKts  180  deg.  apart.  24 
volts  d-c.  Weight  4  ox.  SA-13  ..  $3.75 


•  AIRCRAFT  A-C  ROTARY  ACTUATOR  -  AiReseorch  #291- 
80.  700  volts  3  phase  400  cycle.  10,000  in-lb.  torque,  with 
clutch  overload  rated  @  II,  230  in-lb.  Static  27,(X)0  in-lb. 
Output  speed  7  rpm.  Thermal  protected  motor  rated  @  2 
hp.  Weighs  22  lbs.  SA-309  . . . . .  $165 


•  MURRAY  2  KVA  ALTERNATOR  -  115  volts  400  cycle, 
self-excited  tiitgle  phase  gerterator.  3430  rpm.  Mounted 
on  base  ready  for  a  motor  of  your  choice.  Only  3  avail¬ 
able.  . . . .  $275 


SEARCHLIGHT  SECTION 


A  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A.  C. 

SYNCHRONOUS 

MOTORS 


INVERTERS 


no  Vt.  60  Cycle 

HAYDON  TYPE  1M0,  1/240  MM 
HAYDON  TYPE  1M0,  1/M  RPM 
HAYDOH  TYPE  1M0,  4/S  RPM 
HAYDON  TYPE  UOO,  1  RPM 
HAYDON  TYPE  1M0.  1  1/S  RPM 
TELECHRON  TYPE  BS,  2  RPM 
TELECHRON  TYPE  BC,  M  RPM 

HOLTZER  CABOT,  TYPE  RBC  2S0S.  2  RPM, 
M  os.  1  M.  toreiM. 


SERVO  MOTORS 

PIONEER  TYPE  CK1,  2  0  400  CYCLE 

PIONEER  TYPE  10047-2-A,  2  0,  400  CYCLE, 
wlHi  40:1  roOiKtIofi  eoer. 


WINCHARCSR  CORP.  PU  10/AP,  MO7S0, 
Meol  24  vts.  M  Mito.  ooteots  IIS  ots., 
400  cycle,  O.S  1  plieio. 

HOLTZER  CABOT,  TYPE  140F,  inewt  24  vtc. 
et  SO  •>!#•••  OMtiMit  20  vts.  at  2S0  VJL. 
anO  IIS  vt*.  at  SOO  V.A.,  both  400  cycle, 

1  Me*#. 

PIONEER  TYPE  12117,  Inae*  12  vt*.,  oataat, 
20  vt*.  at  0  VJk.,  400  cycle. 

PIONEER  TYPE  12117,  lna«t  24  vt*.,  eataat 
20  vt*.  at  0  V.A.,  400  cycle. 

WINCHAROER  CORP.,  PU/7,  MC2S00  M- 
eat  24  vt*.  at  100  mmp.,  eataat  IIS  vt*. 
at  21.0  mmtp.,  400  cycle,  1  pliace. 

GENERAL  ELECTRIC,  TYPE  S021NJSA,  M- 
aat  24  vt*.  at  SS  aaip*.,  eataat  IIS  vt*. 
at  4BS  V.A.,  400  cycle,  1  Mace. 

LELAND,  PE  21B,  laaat  24  vt*.  at  *0  mmp*. 
eataat  IIS  vH.  at  1.S  K.V.A.,  400  cycle, 

1  aOeee. 

LELAND,  TYPE  DJL.  Meat  20  vt*.,  at  12 
oaia.  eataat  IIS  vt*.  at  IIS  VJL.,  400 
cycle,  3  aOa*e. 


D.  C.  MOTORS  I 

BODINE  NEHO-U,  27  VTS.,  aevaraer  cea>  S 
trelM,  cenctaat  *aeaO  3000  RPM,  1/30 
H.p.  j ; 

DELCO  TYP  S0007SO,  27  VTS.,  1M  RPM,  ji 
balH  la  brake.  < 

DUMORE,  TYPE  EIY2PB,  24  VTS.,  S  AMP., 

.OS  H.P.,  200  RPM.  I 

GENERAL  ELECTRIC,  TYPE  SBA10AJ1BD,  t 
27  VTSv  110  RPM,  1  as.  1  H.  teraae.  < 
GENERAL  ELECTRIC,  TYPE  SBA10AJ37C, 

27  VTS.,  2S0  RPM,  B  as.,  1  la.  teraae.  <; 
BARBER  COLMAN  ACTUATOR  TYPE  AYLC  | ; 
SOai,  27  VTS.,  .7  aaia.,  1  RPM,  SOO  la.  ! ; 
lb*,  teraae.  > 

WHITE  ROGER  ACTUATOR  TYPE  OOOS,  12 
VT.,  1.3  aaia.,  1V^  RPM,  7S  la.  »*. 
teraae. 


AMPLIDYNE  AND  MOTOR 

AMPLIDYNE,  GEN.  ELEC.  SAM31NJ1BA  la¬ 
aat  27  vt*.,  at  44  ama.  eataat  M  vt*.  at 
B.S  aaia»  330  watt*. 

MOTOR.  GEN.  ELEC.  SBAS0U22,  eraiatare 
M  vt*.  at  04  aaia.,  H*M  27  vt*.  at  2.0 
aaia.  Vt  H.P..  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPE  AYI,  AYS,  AY14G,  AY14D,  AY20, 
AY270,  AY380.  AYS4D. 

PIONEER  AUTOSYN  POSITION. 
INDICATORS  G  TRANSMITTERS. 

TYPE  S007-17,  *iaal*,  Ia4.  4lal  flra4aat*a 
0  te  3M*,  20  vto..  400  cycle. 

TYPE  4007-30,  4aal  Ia4..  4lal  araOeatea 
0  te  SM*,  24  vt*.,  400  cycle. 

TYPE  4SS0-2-A,  Traacaiittar,  2:1  fear  retie 
24  vt*.,  400  cycle. 


rNsTSSH^ 


ENGINE  HOUR  METER 

JOHN  W.  HOBBS,  MODEL  MI-277  recarO* 
tlaie  aa  te  1000  bear*,  aaO  reaeat*, 
eacrate*  treat  20  te  30  velt*. 


VOLTAGE  REGULATOR 

LELAND  ELEC.  CO.  TYPE  B.  CARBON  PILE, 
laaat  21  te  30  velt*  D.C.  refalatea  eat¬ 
aat  1B4S  vt*.  at  S  aaia. 

WESTERN  ELEC.  TYPE  BC037B,  laaat  110 
te  120  velt*  400  cycle.  Oataat  varlatlea 
0  te  74  ahai*  at  S  te  2.7S  aaia*. 

WESTERN  ELEC.  TRANSTAT,  laaat  IIS  vt*., 
400  cycle  eataat  aOlaetabla  treat  02  te 
IIS  vt*.,  ratiaa  .S  K.VJk. 

AMERICAN  TRANS.  CO.,  Traactet  laaat 
IIS  vt*.,  400  cycle  eataat  7S  te  120  vt*. 
er  0  te  4S  velt*,  rattaia  .72  K.V.A. 


SYNCHROS 

1  E  SPECIAL  REPEATER  IIS  vt.  400  cycle. 
2J1P1  GENERATOR,  IIS  vt.  400  cycle. 
2J1FS  GENERATOR,  IIS  vt.  400  cycle. 
2J1G1  CONTROL  TRANSFORMER  S7.S  vt. 
400  cycle. 

2J1H1  DIFFERENTIAL  GEN.  S7.S/S7.S  vt. 
400  cycle. 

SG  GENERATOR,  IIS  vt.  M  cycle. 

SDG  DIFFERENTIAL  GEN.  00/00  vt*.  M 
cycle. 

SHCT  CONTROL  TRAN.  00/SS  vt*.  40  cycle. 
SCT  CONTROL  TRAN.  00/SS  vt*.  M  cycle. 
SSOG  DIFFERENTIAL  GEN.  00/00  vt*.  400 
cycle. 


GREAT  NECK 


TACHOMETER  GENERATOR 
&  INDICATOR 

GENERAL  ELECTRIC,  GEN.  TYPE  ANSSS1-1, 
PaO  laeaaNaa  3  ake*e  variable  tieeaeacy 
eataat. 

GENERAL  ELECTRIC,  GEN.  TYPE  ANSS31-3, 
Screw  aieaatiaa  3  abase  variabla  tre- 
aaeacy  eataat. 

GENERAL  ELECTRIC,  IND.  tDJ13AAA, 
werk*  la  cealaacNea  wHb  obev*  eeaera- 
ter*,  raaa*  0  te  3S00  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIEHL  TYPE  F04-23,  27  vt*.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

BTJO-PAB  TRANSMITTER  24  VTS. 

BTJ11-  INDICATOR,  4lal  0  te  340*,  24 


RECTIFIER  POWER  SUPPLY 

HAMMETT  ELECTRIC  MFG.  CO.  MODEL 
SPS-130.  laaat  veHaae  20B  er  230  veH*, 
40  cycle,  3  abase,  21  aaia*.  Oataat  20 
velt*  at  130  aaia*.  ceatkiaea*  Oaty,  0 
aelat  taa  cwHcfc,  veHmeter  aanaeter, 
Hienae  reset  all  ea  treat  aaael. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEM¬ 
BLY  Satarable  reacter  tyae,  4**1  aaei  te 
*aaaly  variable  veltate  te  a  serve  awter 

*ach  a*  CK1,  CK2,  CKS  er  10047. 
SPERRY  AS  CONTROL  UNIT,  aart  Ne. 
444B34. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIER,  aart  Ne.  4S40SO. 

SPERRY  AS  DIRECTIONAL  GYRO,  aart  Ne. 

4S402f,  IIS  vt.  400  cycle,  3  abase. 
SPERRY  AS  PILOT  DIRECTION  INDICATOR, 
aart  Ne.  44S242  ceatala*  AY  20. 

ALLEN  CALCULATOR,  TYPE  Cl,  TURN  G 
BANK  IND.,  aart  Ne.  21S00,  20  vt*.  D.  C. 
TYPE  Cl,  AUTO-PILOT  FORMATION  STICK, 
aart  Ne.  G10B0AS. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER, 
tyae  12074-1-A.  IIS  vt.  400  cycle. 


U  NECK  ROAD.  GREAT  NECK.  N  Y 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NIIOO  U.  S.  Exaert  Llcease-2140 


Westara  Ualea  aOOre**: 
WUX  Great  Neck,  N.  Y. 
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X  :tS6  «  (AST  f’A'.ADlNA  STATION  •  PASADENA  8  CAIIFOPM 


PIONEER  GYRO  FLUX  GATE  AMPLIFIER 
Tjrp«  1297<-1-A,  complet*  with  tubva 

$t1AOc«. 

TACHOMETER  INDICATOR 
G.  E.  GENERATORS 
SINGLE 

Senaltiv*  Type,  Kolinnan 
V:  Range  O-S&OO  RPH 
In  SVi  revolutions  of  the 
Indicating  pointer. fi-®5  •»• 
Tachometer  Indicator  and  Oencntor 

(above) . Both  $83.50 

TACHOMETER  GENERATOR  (MARK  V> 
.^~rrt  $*6.50  ra. 

G.  E.  GENERATORS 

nR^'O^^^^^Oeneral  Electric  Type  SA8B- 
;  400  cycles  out  at  IIS 
^|^^BE|^Hvolts;  7.2  amps;  2,000  rpm.; 

else  long  x  5q 

SINE-COSINE  GENERATORS 

(Rceolvers) 

IHehl  Type  FdE4S-0  (Single  Phase  Rotor). 
Two  stator  windings  00*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
the  angular  rotor  displacetnent.  Input  volt¬ 
age  IIS  volts,  400  cycle . $,70,00  ea. 

IMefal  Type  FI*E-43-l  same  as  FJE-43-t 
except  It  supplies  maximum  stator  voltage 
of  *20  volts  with  115  volts  applied  to 

rotor  . $*.1,00  ra. 

Arma  Resolver  Type  213014s  equal  iii  alxe 
to  size  &  synchro;  55-60  cycle;  single  phase 
primary,  2  phase  secondary . $7S.60 

GENERATORS 

Eclipse- Pioneer;  716-lA  (Navy  5Iodel  NEA- 
SA)  OUTPUT:  115  VAC;  10.4  amps;  200 
cycle;  single  phase;  28.6  VDC;  60  amps  O 
*400  rpm;  spline  drive;  self  exciting;  wt. 
60#. 

BRAND  NEW  In  original  box - $30.95  ea. 


ALNICO  FIELD  MOTORS 


INVERTERS 


Uelea-Type  2022*2$:  27.2 

volU;  DC;  142RPM 

$ltJ0  ea. 

DELCO  TTPB  #$$$$$oat  27.2  Volta  DC; 

220  RPM . $!$.$$ 

PM  Mator,  Deica  Typa  #6$$»S7$t  27.2  volt; 

. .  — .  ..  j0_ogg  r.p.m.;  dimensions 

shaft  cxtsnslon  t4',  dtam- 

. $ltA0 

Hfg.  88  FD$-*1;  27.2  volt: 
10.000  r.p.m.;  dimensions 


10563  LELAND  ELECTRIC 

Output:  112  VAC;  400  cycle;  t^hase 
112  VA;  72  PF.  Input:  22.2  VDC;  11 
amp . $M.0$ca 


PE  218  LELAND  ELECTRIC 

Output:  112  VAC;  Single  Phase;  PF  90; 
220/200  cycle  1500  VA.  luput;  22-22  VDC; 
$2  amps;  8000  RPM;  Exc.  Volts  17.2. 
BRAND  NEW  . $8».»S  ea. 

MG  153  HOLTZER-CABOT 

Input:  24  V,  DC.  i*  amps;  Output:  112 
volts — too  cycles,  2-phase,  750  VA.  and  *2 
Volt — 400  cycle,  250  VA.  Voltage  and  fre¬ 
quency  regulated  . $05,00  ea. 

PIONEER  12130-3-B 

Output:  125.5  VAC;  1.15  amps,  400  cycle 
single  phase,  141  VA.  Input;  I'O-SO  VDC, 
18-12  ampa  Voltage  and  fraquenty  regu¬ 
lated  . $8».60  ea. 

12116-2-A  PIONEER 

Output:  115  VAC;  400  eye;  single  phase; 
45  amp.  Input:  24  VDC  5  amp.  ■ .  .$00.00  ea. 

10285  LELAND  ELECTRIC 

Output:  116  Volts  AC.  750  V.A.,  2  phase, 
400  cycle,  .10  PF,  and  22  volts,  50  amps, 
single  phase,  400  cycle,  .40  PF.  Input: 
27.6  VDC.  60  arapa  cont.  duty.  6000  RPM. 
Voltage  and  Frequency  regulated. .  .$195.00 

10486  LELAND  ELECTRIC 

Output:  115  VAC;  400  Cycle;  l-phase;  175 
VA;  .20  PF.  Input:  27.5  DC;  12.5  amp;  Cont. 
Duty  . $00.00  ea. 

12121-1A  PIONEER 

Output:  115  VAC:  3-phaae;  400  cycle;  250 
VA;  0.7  PF.  Input;  24  VDC;  18  amp.  Volt- 
ag#  and  freq.  regulated . $1*5,00 

94.32270-A  LELAND  ELECTRIC 

Output:  115  Volts;  190  VA;  Single  Phase; 
400  Cycle;  .90  PF.  and  *9  Volta;  20  VA; 
400  Cycle;  .40  PF.  Input:  *7.5  Volta  DC; 
12  amps;  cont.  duty,  voltage  and  freq. 
regulated  . $95.00 

115  VOLT  GENERATORS 

_  Brand  new  Eclipse 

generators:  115  VAC: 
9.4  amp;  1000  watts; 
single  phase; 
cyclea  2400-4200  rpm. 
DC  output  Is  20  volts 
at  26  amp.  Unit  has  spllns  drive  shaft  and 
Is  self -excited  . $29.95 

5  RPM  GEAR  HEAD  MOTOR 


DC  Alnico  Field.  - _ _  _ 

1”  X  1'  X  2'  long;  shaft  extension  Vi",  diam¬ 
eter  0.125”  . $I*J10 

AC  CONTROL  MOTOR 

Diehl  Mfg.  Co.,  FPE-26-7.  20  Volts,  2  ph 

1200  RPM.  .25  amps . $15.00 

A.  C.  BYNCHKONOUB  MOTOR  Type  RBC 
2505;  Volts  115;  Cycles  60;  RPM  60;  Mfg. 
HODTZER  CABOT  ELECT.  Approx,  size: 
2%'  X  2H”  X  2H” . $15.00  ea. 

400  CYCLE  MOTORS 

PIONEER:  TYPE  CK5  2  Phase;  400  cycles 

J 85.00  ea. 
40A:  115 

V;  0.1  A;  7000  r.p.m.  Single  phase  400 

cycle  . $17.50  ea. 

AIRKSEAIUin:  115V:  40  CPS;  Single 

phase  2500  RPM;  1.4  amp;  Torque  4.2  in. 

oz. ;  HP  .03 . . $10.00  ea. 

EASTERN  AIR  DEVICES  TYPE  JIM6B: 
ZOO  VAC;  1  amp;  2  phaas;  400  cyclea 

2000  RPM  . $U,S0  ea. 

EASTERN  AIR  DEVICES.  TYPE  J31B; 
112  V.  400-1200  Cycle.  Single  Phase 

$1*.50  ea. 

AIREHEARCII:  AC  Induction,  200  V;  3 
Phase,  400  Cycis,  2  H.P.;  11,000  RPM;  2 

amps  .  . . . $79JiO  ea. 

AIRESEARCII:  AC  Induction,  200  V;  3 
Phase,  400  Cycle.  .12  H.P..  6500  RPM;  1.6 

amps  . $tS.OO 

Electric  Motor:  PNT — 1400 — A1 — lA  Serial 
No.  207,  202  V.,  400  cycles,  2  phase  Kearfott 
Co..  Inc . $17.50  ea. 


SYNCHRONOUS 

siLSYNs 

110  volt,  20  cycle, 
brass  cased,  approx. 

4'  dla  X  0'  long.  Amfrni/f 
Mfg.  ,hy  Diehl  and 

GuantIUee  Available. 

REPEATERS . $20.00  ea. 

TRANSMITTERS . $*0.00  ea. 

SYNCHROS 

IF  Special  Repeater  (115V.400  Cycle) 

$15.00  ea. 

SJIF  3  Generator  (115-400  eye.)  . .  .$10.00  ea. 
OCT  Control  Transformer;  00-50  Volt;  60 

Cyc . $60.00  ea. 

5F  Motor  (116/90  volt — 60  cyc.) .  .$60.00  ea. 
6G  Generator  (116/90  volt — 60  cyc.) 

$50.00  ra. 

5/DG  DifTerentlal  Generator  (90/90  volts 

— 400  eye.)  . $30.00  ea. 

TRANSMITTER,  BENDIX  C-78S48;  115 

Volt,  60  Cycle . $*5.00  ea. 

Differential — C-78*49;  115  Volt;  60  Cycle 

$0.00 

REPEATER,  BENDIX  €-78410;  115  Volt. 

60  Cycle . 887.00  ea. 

REl’KATKR,  AC  synchronous  115  V.,  60 

cycle,  C-7286S  . $10.00  ea. 

7G  Synrhm  Generator  (115/90  volt;  80 

cycle)  . $75.00 

60  Synchro  Generator  (115/90  volt;  60 

cycle) . $M.OO 

6DG  Synchro  Differential  Generator  (90/90 

volt;  60  cycle)  . $60.00 

*JF01  Selsyn  Control  Transformer:  106-55 

Volts;  60  Cycle . $60.00 

2JD6J*  Selsyn  Motor:  115-90  Volts;  60  cycle 

$50.00 

6JD5HA1  Selsyn  Generator:  115-105  Volts; 

60  cycle  . $50.00 

tJIFl  GENERATOR:  115—57.5  Volt;  400 

cycle  . $lt.50  ea. 

Mim  DIFFERENTIAL  GENERATOR:  67.5 

— 57.6  Volt;  400  cycle . $ltJ10  ea. 

2J101  CONTROL  TRANSFORM^:  67.5— 
57.5  Volt;  400  cycle . ra. 

PIONEER  AUTOSYNS 

AY-1 . 26  Volt— 400  Cycle . $6.$5 

AT-6 . 22  Volt— 400  Cycle . $7.95 

AY27D  . $1*.M 

AT6 — 22  Volt — 400  cyc . $4.95  ea. 

AT30D— 26  Volt — 100  cyc . ^5.00  ea. 

AY14D  . $10.00 

AY34  . $*0.00 

AY*0 — 22  Volt — 100  cyc . $12.60  ea. 

PIONEER  TORQUE  UNITS 

TTPB  lt604-$-Al  Contain  CK5  Motor  cou¬ 
pled  to  output  shaft  through  122:1  gear  re¬ 
duction  train.  Output  shaft  coupled  to  auto- 
ayn.  follow-up  (AY43).  Ratio  of  output 
ahaft  to  follow-up  Autoayn  la  15:1. $70.00  ea. 
TYPE  It60t-1-A:  Same  as  12f02-l-A  ex¬ 
cept  it  has  a  20:1  ratio  between  output  ahaft 

and  follow-up  Autoayn . $70.00  ea. 

TYPE  1260t-l-A:  Same  as  12202-lA  ex¬ 
cept  It  has  base  mounting  type  cover  for 

motor  and  gear  train . $70.00  ea. 

MICROPOSITIONER 

Barber  Colman  AYLZ  tl8S-I  Polarised  D.C. 
Relay:  Double  Coll  Differential  sensitive, 
Alnico  P.  M.  Polarised  fleld.  24V  contacts; 
.6  amps;  *8  V.  Used  for  remote  positioning, 
synchronizing,  control,  stc . $1£.80  ea. 


Mfg.  RAE.,  Type 
7519;  115  volts  AC, 
DC;  Fractional  HP, 
overall  dimension 
5H'  $12.90  each. 

Lots  of  10. $11.05  ea. 


TRANSFORMERS 


SOLA 

Ono  KVA,  210-270  Vollf, 
240  Sec.,  3-Phate 
#30663  . $17 


»fv'BWll  In  glass  case  .  .  .  hand  call- 
brated.  NEW  LOW  PRICE. 

BLOWER 

^^1-1  Eastern  Air  Devices, 

Type  J21B;  116  volt; 
400-1200  cycle;  single 
phase;  variable  fre- 
quency;  continuous 
L  A  R  #2 
blower;  approx.  21  cu. 
ft./mln . $15.00 

BLOWER  ASSEMBLY 

115  Volt,  400  Cycle,  Wsstlnghouse  Type 
FL.  17CFM,  complete  with  capacitor. 

New . $lt.S0aa. 


FILAMENT,  Gen.  Elec.  #7456321:  Primary 
110/122  Volts.  Secondary  11  Volts  65  Amps, 
275  KVA.  Shipping  wt.  approx.  60  pounds. 

$24.00 

FILAMENT,  AMERTRAN  #20<M8:  Primary 
115  Volta,  50/60  cycle.  Secondary  6  volts, 
190  amp.  Shipping  weight  approx.  75  lbs. 

$$$*50 

VARIABLE,  AMERTRAN  #29144:  150  VA. 
103-126  commutator  range,  fixed  windings, 
115  volts,  max.  2.17  amps . $19l$6 


SENSITIVE  ALTIMETERS 

Pioneer  Sensltlva  altimeters, 
0-22,000  ft.  range  .  .  .  cali¬ 
brated  In  lOO's  of  feet.  Baro- 
mstrlo  setting  adjustment.  No 
hook-up  reqmred. .  .$183$  tm. 


Immediate  Delivery 
ALL  EQUIPMENT  FULLY  6UARANTEED 

All  pricez  net  FOB  Fosadono,  Calif. 
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TOP  Radio-Electronic  Vctucs! 


Radio  Sarp/as  Corp 
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SIGNAL  CORPS  COMPONENTS 


OVER  250,000  SIGNAL  CORPS  AND  NAVY  COMPONENTS  IN  STOCK.  MOSTLY  NEW 
ORIGINAL  PACKING.  PRODUCTION  QUANTITIES  IN  MANY  TYPES.  CALL  OR  WRITE 
FOR  QUANTITIES  AND  PRICES. 


SIC.  CORPS 
STOCK  NO. 


Dumant  OwHlaarMPi  f2M 
PwMr  UnH  PC-USA 
SCR'SJS 

CaPw  UnH  R-M/CPN-t 

TMt  SM  1.S1-B 

SCR.SUA-0 

MOl/FRC 

T-M'APR-1 

BC-lStSA 

Pmnt  UnH  PP-UT/TPS-St 
Xrnimr  MM.  T-M  CPN^ 
Bc-mc  mt*  BC-m 
BC-tMS-B 
AN  PP-1M/CPS.4 
BC-int  BmrB«r 
BC-tnt  R»«arB«r 
RC-ltlA  —  BC.aM-B 
BC-lS4t  Sm* 

RA-M-« 

PC-mA  at  SCR-2S4A 
BC-MT-MI 

aN-4S.B  at  SCR-2S4A 

SCR.SSSA 

BC-nSA  at  SCR-SSM 
Pt^STA  at  SCR.41S 
BC-T4M  at  SCR-SU 
CN2  tar  PC-UTA 
APO-I  U/W  AN-APC-IJ 
Raa.  BC-TSTA  at  SCR.M7 
BC.S2BA 


ELECTRONICS  — >pfi/,  IW3 


One  of  the  most  p)opular  pieces  of  war-borne  equipment  still  in  everyday  use 
is  the  X-Band  3  cm  Signal  Generator,  TS-13.  We  at  Weston  have  modernized 
this  instrument  slightly  and  ore  now  producing  them  in  larger  quantities  than 
ever  before.  Attractively  priced,  this  instrument  may  be  obtained  in  less  than 
two  weeks  from  receipt  of  your  order.  May  we  send  a  leaflet  of  specifications 
on  it  to  you?  Besides  the  TS-13  Weston  Laboratories,  Incorporated  makes 
available  a  still  larger  inventory  on  military  electronic  test  equipment. 


AN-APA-IO  1-44 

AN-APR.I  l-M 

AN-APR-4  l-«1 

AN.TSM-4  1-13 

AN-UPM-11  !I-M 

AS-t3  1.99 

AT-67  l-W 

AT.M  ;  1-93 

AT.99  1.91 

AT-4a  1-10 

K-67  Ml 

•C-ni  *  Ml 

•C.1T6  Ml 

BC.439  Ml 

BC.439  Ml 

BC-63t  Ml 

BC.639  ;M3 

•C.9060  I  M3 

SC.91U  M3 

SC.9I3A  M3 

•C.936A  M4 

tC.949/A  M4 

tC.959.TU  M4 

tC-IOMA  ,M9 

tC.1066A  Ml 

tC-IIOIA  M< 

tC-ltQt  1 1.1< 

tC.1tl6/A  Ml 

tC-ltSS/A  Ml 

K-IITT  Ml 

IC-1M7A  Ml 

I-4M  tM1 

*or  new  Bumufaetun. 


1.49 

l-t03A 

TS-IOA/APN-I 

T5-69A 

TS-173  UR 

l-S«l 

i-loa 

TS-II/AP* 

75-76- APM.3 

TS.174/U 

1-41 B 

l-tlt 

TS-11/AP* 

TS-71/U 

75-1 75/U* 

:  l-MA 

i-m/A 

TS-13/AP* 

T5.57/AP 

T5.iai/UP 

!  I-MA 

|.fl3/A 

TS-14/AP 

TS-t9/AP  • 

75-1 64/ AP 

MSA 

l-ftS 

T5-15t/AP 

75-90* 

TS-169/U 

I-96A 

1-133 

TS-16/APN 

75-91/ AP 

T5-191/CPM-4 

;  I-97A 

1-145 

T$-11 

T5.96/TP5.1 

75-194/CPM.4 

|.9tA 

lE-llA 

75-19 

T5.91/AP 

T5.195/CPM.4 

M06A 

IE.34 

15-13/ AP 

75-1 00/ AP 

T5.197/CPM.4 

M14 

IF-ll/C 

75.14/ APM.3 

75-101 /AP 

T5.196/CPM.4 

M15 

IS-ltS 

7S.14/ARR.1 

75-101/ AP  * 

75-101/ AP 

M17 

is-m 

T5-16/T5M-1  * 

75-106/ AP  * 

TS.104/AP 

Mtt 

LAD 

75-17 'TSM 

15-110/ AP 

T5.105/AP 

Mt6 

LAE-l 

75-31 A/TR01 

75.111/CP 

75-107 

!  MlOA 

LAF 

T5.33/AP 

TS.117/OP* 

TS-nO/MPM 

M348 

LM  • 

75-34/ AP 

75-11 6/ AP 

T5.116/UP 

IM15 

LU-l 

TS-SS/AP 

75-1 15/ AP* 

T5-110/75M 

M37A 

LU-S 

75-36/ AP 

75-1 17/U 

T5-116A 

M19A 

LZ 

TS-39/T5M 

T5.131/AP 

TS-130S 

M40A 

ME-S/U 

TS.4S/APM.3 

75-136 

T5-131/TPN.1 

M45 

OA 

75-46/ AP 

T5-141APG 

75-1398 

M47 

OAA-l 

T5.47/APS 

T5.143/CPM.1 

75-150/ APN 

,  MSI  A 

OAK 

75-51 /APG.4 

TS-144/TRC-6 

75-151 

1-1 S7  A 

OAW 

T5.55/AP 

75-146 

T5-157/AWR 

M67 

P4 

75.56/ AP 

75-1 47/ AP* 

75-163 

iMM 

P4E 

75-59 

75-1 46/UP* 

T5-168B* 

M77 

SO-I/U 

TS-60/U 

75-151 

75.170A 

M7« 

TAA.16WL 

15-61 /AP 

75-155 

75-161 /TRC.7 

MM 

TS-IAM 

75-61/ AP 

T5.159.TPK 

TS-165/GP 

)M94A 

TS-SA/AP 

T5-61/AP 

75-1 64/ AR 

75-193 

tM9tA 

TS-tA/U 

75-65 A/FMl-1 

75-170  ARN-S 

75-197* 

HARVAIID,  MASS. 
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April,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


l.llll'MIU 


MICISION  RniSTOKS— Vi  WATT— 

5  «  »1 1!  !• 


TRECISION  RESISTORS— Vi  > 

i»  n.i  «6.«  m.s  4,(no 


COAXIAL  CABLE  CONNECTORS 


GEAR  ASSORTMENT 

IM  mkll  UMTtcd  tMT*.  Mom  u*  WiItiImi  or  bran. 
Tiyli— itor*!  4r«unl  . Oaly  SAW 


HAYDON  TIMING  MOTOR 

1  R.R.M.,  IIS  V.,  M  Cycto. .  .$1.*S 


m  m 

tl-lAR  U-U 
PL-274  SI. 14 
PI^276  l.W 
M>-23»  .44 

UO-13/U  1.74  . 

U0-18B/0  1.14 
IIO-2OB/I;  I.4S  < 
UO-21/tJ  .45 
UO-21B/U  1.44 
UO-21CAJ  1.45 
UO-2lIl^  1.45 
Ua-23/U  l.U 
UQ-22A/U  1.44  i 
UO-22B/U  1.24  1 
UC1-23/U  1.J4  i 

l'0-23B/tJ  1.54 
VO-23C/U  1.14 
VTa-24  XT  1.34 
ro-27/U  1.25 

UO-27A/U  2.25 
r<I-27B/U  2.45 
1TO-28AAI  2.45 
lTO-2tm/U  1.45 
lTf',-30  C  2.34 
1!<1-57B'U  1.74 
ltO-58/U  .74 
irci-MAAJ  .44  , 
l(J-S»A/U  1.44 
ITCi-M/U  1.75' 
rf^-85'V  1.74 


144  M  44 

uom/u  u-ir 

8S-IAC  W.42 

83-lAP  .W 

83-lBO  .35 

83-lF  1.14  : 

83-lH  .12 

83-1  HP  .22 

83-IJ  .74 

83-1 RTY  .45 

83-lSP  .45 

83-18PN  .53 

8S-1T  •  1.34 

83-2  AP  1.45 

83-22  2.14 

83-2R  1.45 

83-22AP  1.25 

83-22F  1.44 

83-222  1.54 

83-22  R  .48 

83-238P  .84 

83-22T  1,45 

83-168  .14 

83-185  .14 

CW-123A/U  .45 
M-3S8  1.34 

M-35»  .34 

M-350A  .45 

PL-258  .75 

Pl^25»  .45 

PL-254A  .53 


30-234  NOOD 

ro-a7/u  ti.54 
UO-88/U  .44 

rO-8»^  1.14 

UO-102/1I  .w 
UO-103/U  .48 

Ua-104/V  1.44 
UO-108/U  1.54 
UO-106/TJ  .12 

1TO-107B/XJ2.75 
Ua-167/U  5.74 
UQ-146./TJ  2.44 
DO-175/U  .14 

UO-176/U  14 

UO-185/TJ  .44 

UO-146AJ  1.45 
Ua-203/O  .45 

00-224/H  1.15 

lT<l-286/U  1.48 
UO-260/U  .85 

UO-261/U  1.14 
1K1-262/IJ  1.14 
U<»-273/U  1.45 
UO-274/XI  2.34 
lIO-2«)/U  .44 

tJa-2«l/tJ  .45 
un-30e/u  2.45 
Ut>-*14/U  1.45 
UC1-4M/U  1.23 
Utl-625/O  1.44 


400  CYCLE  INVERTERS 

LalcHid  Electric  Co. 

#10800  In:  20-28  V.D.C..  92  A.  8000  R.P.M.  Out 
400  Cjre.  1  Pharr.  1500  V.A.  90  PF . ! 


3  AG  FUSES 
Imp.  Par  144 

1/4 .  34.44 

1 .  3.44 

1 .  3.44 

1 .  3.44 


3  AG  FUSE  HOLDERS  (FI 


BALL  BEARINGS 

ID  OD  Thick  Price 

5  1/2  0  1^  1  $3.75 

5  5/64  6  15/64  0/16  3.54 

1  17/64  3  7/16  25/64  1.75 

1  13/64  3  7/16  25/64  1.44 

1  1/8  3  1/2  5/8  1.75 

1  1/8  2  1/8  5/8  1.74 

1  1/16  1  1/2  0/32  1.54 

3/4  1  8/4  0/16  1.44 

5/8  1  0/16  7/16  .44 

1/2  1  3/8  1  3/8  1.44 

35/64  15/32  11,32  .44 

3/8  7/8  7  '32  .44 

11/33  1  1/32  5  16  .45 

a/16 _ 55/64  13  32  .45 


Mf«.  No. 
MRCS428-1 
MRC7434-1 
MRCI44M2 
MRC144MI 
Federal  LSll 
Norma  SIIR 
Federal  AS41 
Schats 
Sforma  243S 
ND5i42-C13M 
ND  3244 
ND  R4 
MR(;34RI 
MRC38R3 


NEW  COAXIAL  CABLES 


Price  per 


RO  6/U* .  $144.44  R(J  22/0* _  $ 

Rtl  6/11 .  184.44  RCl  22VU _ 

RO  7/H* .  84.44  RO  24/U . 

RO  8/U* .  144.44  RO  26/U . 

RO  0/i;» .  254.04  RO  20/U* _ 

RO  OA./U .  275.44  RO  S4/U* _ 

RO  10/11 .  244.40  RO  36/U . 

HO  ll/U* _  144.44  HQ  41/U* _ 

RO  ll.VU*...  154.44  HO  54ViJ _ 

RO  12/V  _  244.44  Raf55/lJ* _ 

RO  13 'U» _  214.44  RO  57/IJ* _ 

RO  17, IT .  454.44  RO  58/U* _ 

HO  laTT. _  <44.44  RO  58VU*.-- 

HO  1«,  i: .  1254  44  RO  .5#/t'* _ 

RO  20/ir .  1454.44  RO  62/U* _ 

HO  21/L’*  225  46  RO  77/U* -  I 

Arid  25*1  fur  •  ’dara  Irm  than  500  tret. 

•  N<)  minimum  ord  T — nthrra  250  minimum. 


Brand  New  Meters — Guaranteed 

0-10  ma.  DC.  S^'..«.95  0-80  Amp  l>.t  itt' 
0-1  51a  D.C.  354''^  DrJur..lRcal>>  IP  adi  11  4  KVI. 


SELENIUM  RECTIFIERS 


SOUND  POWER  HANDSET 

BRAND  NEW 

IncludM  5  ft.  cord.— lirea  no  hat 
triirr  or  external  power  roiiree. 


UNIVERSAL 

JOINT 

ALUMINUM 

V4”  hole  «  Vi"  O.D. 

^  ivi"  85< 


Sound  Powered 
Cheat  Sat  RCA— 
With  24  Ft.  Cord 

Per  Poir 
USED  $17.60 
NEW  $26.40 


POTENTIOMETERS 

18.8.  15K  1/4  300K I 

2SK  8.8.  280K  I 

70K  8B.  350K  f 

80K  8.8.  SOOK  I 

100K7/ie  IMael 
•  lOOK  825.* 

I200K5/I 


TYPE  "J‘ 


POSTAGE  STAMP  MICAS 


PULSE  TRANSFORMERS 

I'TAU— 0262  0278  4280  0318  9340  0350 

WFJ4TERN  ELFXTTRIC—D 166173  D161310 

K.SHe96.  K39^.  10*9862,  Kai3161 

OKNE^AL  uJccnuo-«e<i-6 

JEFFERSON  ELBCTTRIO— 0-125-1818 

DtNION  OOIL— TR1048  TR104f 

aim  353-7350-3A:  S58-7251-2A:  T-12396S1-40 


RADIO  FREQUENCY  GENERATOR 

RCA  I  KW  488  KC;  lapat:  228  V  88  mala  Naadi 
ailaar  rmha  ta  waltr  abnalatiae  C29S 


2J1G1  SELSYNS  ♦S'** 

400  CYCU  BRAND  NEW 


AN  CONNECTORS 

See  Our  Ad  February,  1953  Electronics 
PHONE  WIRE  WRITE  YOUR  NEEDS 
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SEARCHLIGHT  SECTION 


cM-m 

CM-Ml 

CN-22-1 

CM-TTt 

CH-2M 

CH-tn 

CN-MS 

CM-<IA 


SHOCK  MOUNT  RACKS 

n-MM 

MT-MT-U 

Mrr^AiMi-2  Srr-inA 


SILVER  MICA  BUTTON  COND. 

MMF  MMF 

ft  im 

.!!  “* 

i«ICt . $7.W/1M 

ttm  MMF . U.M/1M 


CERAMICON  TYPE  CAPACITORS 

Itjtr  MMF  MMF 

U  M  12S 


Fnice . ”...  ...  $s.oo/ioo 


FLEXIBLE  COUPLINB  SHAFTS 

,  (AU.  LENGTHEN  INCHES) 

14  US  2M 

US  IM 

MG  124 

(ALL  LENGTHS  SHOWN  IN  INCHES) 

2  “  US  ITS 

2  *4  S4t  2tS 

M  1S3  m  MS 

S2  114  Sts  MS 

FNICCt  MC  124  ar  MC  ns 

2i  PER  IN. 


SELENIUM  RECTIFIERS  —  Full-Wav*  BrMf* 

_  _  _  _ _ 

Cumitt  I  il/14  '  14/1*  I  14/42  I  tlt/ll*' 
V.ltt  W»H.  I  V.n.  I  V.4tl 
~  1  An*.  tiull  *  |'~Tir«r~  S1.M 


DYNAMOTORS 


COAX  CABLE 


10-24  ARN-S 
,  D**l  S-2Sa  Mlw*. 
*1**.  NavMMAt  in 

r  Cat*.  IL8 
E*ul*«iMit  SS.M 


932  PHOTO  TUBE 

Gu  PiMtstulMi 
havini  81  Rt- 
t**iiM.  aartie- 
ylvly  tantitiv* 

to  RaS  anS 

Ntar  InfraraS  mIm 

RaSlaMa*.  Can  ^1 

ka  uiaS  with 
InaanSateant  lltht  taarca. 
SanS  tar  Sata.  7C^ 

Prlaa  . 


POWER  TRANSFORMERS 


Camb.  Trawatarman  lltV/SS-4S  cwa  Input 

CTJS-2-<MVCT/JA,  sv/sa . ss.$s 

CT-ISA  SSSVCT  ttSA  t JV/SA,  t.SV/lAA .  2AS 

CT-ia4  42MV  .SS2A/12NV  Taat,  SVCT/IA/UKV 

Taat.  t.lV/S.SA/S4WV  Taat . 12.M 

CT-Ml  INS  IS  MA,— S2SV  •  S  MA,  2tV  9  4.SA 

212.SV/M,  S.SV  •  SA  1S.M 

CRS2S  SSBVCT  .MSA  S.1VCT/I.S. 

S.1VCT/1A .  S.SS 

CT-S2S  ISStV  .ISSA  2.S.11  SS/.IM. . . .  S.M 

CT-«n  USV  .2SM  SS/.M.SV/U. 

2.t/li .  4.M 

CT-M7  SMVCT  .SSSA  SVCT/SA .  7M 

CT-PSA  2X11BVCT  .SISA  S.l/IA,  2.SVCT/7A  S.2S 

CT.4n  SStVCT  .nSA  SV/SA .  2.TS 

CT-Sn  StSVCT  .SSSA  SV/SA,  t.SV/SA...  4.1S 

CT.4SS  IMVCT  SSMA  S.IV/1.SA.  SV/SA..  SAS 
CT-IM  tIPVCT  IMMA  S.SV/1.2A,  SV/SA. .  4.M 
CT-SSl  SSSVCT  M  MA  SV/SA,  t.SV/SA  .  S.M 

CT-442  SSSVCT  7S  MA  SV^,  ltVCT/2A, 

SPV/2M  MA  SES 

CT-72t  SSS-S-SS8V/2M  MAt^SV/UA . V."  S.M 

CT.4SA  SM-S-SMV/.MA,  2.SVCT/tA.  S.SVCT/1A  t.4S 

CTT-inSMVCT/SNMA,  S.SV/SA,  t.W/iA .  SAt 

CT.444  2S8-8-2S8V/.tSSA,  SV/IA,  SV/2.SA .  SAt 


ita  .m 

14.t  .f 

INVERTERS 

pc-nl-Ht  Inauti  »  »  woe.  ai  Aliia.  OaiaMii  III  •.  »M 
PS%ai'  hJalti*M"^c^t’ajnMr9*taiVi'aa  .  •••-«» 

lblanVRV.  lalJa'i ‘inf  woc^iiA.'cBOTi  ufw.  ii*v^{i 
4aa  cv  1  PMASC.  cxc.  con* . i?a.aa 


PHASC-SHIPTINO  HELMHOLTZ  COILS 

blceoen'®  rksistor!  ■  ■  type-ha." 

OHRI— 2fW.  7SM  OHM— SW.  »  OH«»— 
IW,  2S  OHM  -IW  WITH  MTO.  BRACK 
SA4A/APA-1  Matar  Drivan  Caatlal  Ant. 
Switch  DPOT,  Cantinuaua  Oaaratlan  tram 
MVOC  C*mpl*»*l/ EnelaaaP . 

MP-22  MAST  BASE  MaMI*  Antanna  MaunI 
SAIA  APH-1  AHItuO*  Limit  SwHch  tar  APN-1 

AMmalar . . . -.i  v  ■  i'™  . 

ALTITUDE  IHDICATOR  tar  APH-1 
C-MT-O  Final  PJl.  Call  tar  BCtlS  l-l-S  MC. 

VartaMa  LMi  . -  ■ .  . 

RA-74  Pawar  Supply  lar  Supar  ^ 

J-IT/ARC-S  Junctlan  Bat  lar  ARC-S. 
J-22/ARC-S  Junetlan  Bat  ....  - 
SUPERSONIC  CRYSTALS.  Rachall*  tail  ta. 
MOTOR,  MyR*.  1  HP  MM  rpm.  Haw. 

TV  LCa6-IN  wire,  MS  ahmt,  Hl-Q. 

Ill  m  .  .  . tlT.M  M  I 

BC  MS  ANTENNA  tUNINC  UNIT,  NEW 
RS/APH.4.  Haw,  With  TubM  . . 

IIM/APN4,  Haw,  With  Tubat  anti  Cryttal 
A-S2  Phantam  Antanna. .... 

2  Matar  Chaha.  IMS  MA,  2S-144  S' 

Supataanl*  Cryalal  NaaU,  M-1,  22-27KC 
HI-2 . 


UNIVERSAL  SUPPLY  KIT 

2?!'!?"  IIB/iMVAC  M  CY. 

Kit  Caatlttt  afl-PWR  Tranitarmar,  l-S  HY  O  SOMA 
ChMt.  2J  MFD  •  4S0V  Ftitir  CanO. 
l-SiiS  Tab*.  A  irau  bay  at  aniy .  #<J«yD 


INTERPHONE  TRANSFORMER  SET 

RIt  mr  awn  Intirphan*.  Kit  eantlitt  at  l-lnaat 


12-14V  SUPPLY  KIT 

Dtiiym  I2.UV0C  at  ESA  fraai  IISV,  SO  ey..  Kit 
Mntalnt  I— Tranifarniar  RattO  IS.SV,  4A,  RE  OK 
I— Batanluni  RaotIRar,  F.  W.  BrlOit .  #0.TD 


Fllamant  TrantSarmirt — IISVSO-M  cp*  Input 
ITEM  RatIna  Each 

FT-SOA  S.1V/2.SA,  2.SV/7A.  £SV/TA,  TSM 

VOCTcct .  SEAS 

FT-074  ElV/ESA .  EM 

FT-1S7  4V/10A.  ESV/ETSA .  EM 

FT-m  SV/JSA . 70 

FT-OM  E2SV/21A,  217.TSV/S.SA .  14.M 

FT-02S  2i2iV^SA,  UV/IA,  7.2V/7A.  SAV/UA, 

CAV,^ .  EOS 

FT  AM  S.IVCT/SA,  SVCT/SA.  SVCT/IA  .  E4t 

FT-SS-2  T.2V2EM.  ESV/t.tSA,  SV/SA,  SV/IA.  EM 

FT-OM  MV  a  SAA  ar  12V  W  4.SA .  E7S 

PT-MA  S.|/EiA,  21ESV/7A  .  4JS 

FT-A27  2.SV/ESA,7V/7A,TAF2.SV/ESA,1SKV 

Taat .  lEM 

FT-OM  C.SV/lA/7S0VT*ct .  1.70 

FT-OTl  4AV/AA.  7V/7A .  2.U 

FT-OM  2«SV  A  SA,  20KV  Tatt .  2EM 


Plata  Tracts.— USV,  M  cpt 

ITEM  RatiM  Prlaa 

PT-OM  M0/lt0V/.0tA,  MO  ntV/.0SA .  SETO 

PT-M2  120-0-120V/SM  NM .  4AI 

PT-IM  lEOOOV/144  MA  . 12EM 

PT-Cn  S2V/ESA .  7.M 


•  24  VOLT  TRAHSFORMERS 

Far  aaarntini  tarylat  **ar,  tay  tralnL  oad- 
•ttt,  tic.  Oatratet  tram  IISV.  N  cy.,  ta»- 
olltt  24  VAC  at  1.2  Au».,  harm.  taaltO  Rl  An 
anO  cataO .  A  Oraat  Bay  at  Only  W 


RECTIFIER  TRANSFORMERS 

. ,,2.5 

PrlillSVMCy:  8ac:EIV«I.IA . SI.3S 

PrI:  IISV  to  Cy:  Bac;  lESV  •  SA . S4.23 


Itaui  PrI.  Valto  SacanOaHat  Pric* 

STP-OU  2SSV  2M'.0SA,2MV  .OSA  ....  SETS 

BTP-4M  220/440V  IMVCT /ESA  ...  EH 

STP-OIS  240/440,  tph  lUOV'.CTA,  SKV  Tatt  2T.M 

STP-12t  210V  MSOV/EUKVA . 4EH 

STP-t2S  inv  222VCT/.1A  2.1S 

STPASB  SOV  2X7S0V/.001A  L7> 

STP-022  2M/220/2M  SOOOV/IA  ..  M.7S 

STP-S4S  nO/2M  2M  SSO-O-SSOV/.IA  EM 


FILTER  CHOKES 


INTERPHONE 

AMPLIFIER 

Emily  eanytrttO  t*  an  iOtal  Inter- 
Cammanlcatltnt  ett  tor  offlet.  homt 
tr  taetcry.  Ortainal.  Ntw  Rit  WC 
«/c*ny*rtl*n  Olaorain. .  ^*0./  A 


MAIL  ORDERS  PROMPTLY  FILLID.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  O  D 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE.  ANO  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptljOpChas.  Rosen  Phone:  DIgby  9-4124 
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SEARCHLIGHT  SECTION 


C  O  MMUNICATIONS  EQUIPMENT  C  O 

IFwicROWAyFcOMPONEN^I 


MAGNETRONS 


PulM  BalthMtf.  PMd- 

thru.  Fit*  UO-M  Cotuwetor — u 

. »IS.M 

AI^Q-IS  MODULATOR. 

^U*  Width  .5  to  l.l  Micro  B»c. 
l^p.  r»to  «J4  to  1341  Pbo.  Pk. 


Pwr  out  S5  KW  Energy  0.018  JouIm .  80 

M  .iq>.  '34 

KW  (1100  KW  pk) ;  puiM  rate  100  PPfL  L8  mleroMo. 


pulse  Ujm  imiM 
rerslOQ  oi  IK 
rertlflers.  liS 
tulM . . 


pk) ;  pulse  rate  100  VPB,  L8  mleroeeo. 
■dance  00  ohms.  Circuit  setiee  charging 
Resona^  type.  Uses  two  T05-A*f  as 
▼.  400  cycle  Input.  New  with  all 

. . 


PULSE  TRANSFORMERS 

®'5n  S.  •■••Wtitlon  lUtr:  4SS  PP8.  Prt.  Imp: 

width;  1 

™  Output:  *00  KW  Bin*r  17.1 

350-500  Cy.  Duration  1.3  usee . 842.80 

video.  Ratioo  =  50;(»00  Ohm*  lOKC— 

. . 

6.E.K.-274S  . . 

®  »«"»«'■  S  *  KV  Loo 

I  w;^r'.*‘“.  i  ."‘.'ssi 

W.E.  DI6327I  HI  VMt  Uput  puIm  Trantformtr.  S27.M 
1.1KV.  4  mlrro-wcnnd  pulw 
Sfu?^'  dellTcr*  14KV.  Peak  power  out  100 

G.  E.  K2744A.  PuIm  Input  line  to  mecnetron. ..  .I34.M 

RAV  UX  7tM — Pul*e  Output  Pri.  5r.  *ec.  41t _ $7.3* 

RAY  UX  1442— Pulee  Inrenlon — 40t  +  40» . $7  M 

RAY  UX7MI  .  55  „ 

PHILCO  332-7250.  332-7231.  332-72*7 
UTAH  *332.  *27*.  9341. 

RAYTHEON:  UXM93.  UX39** . U 

W.E.:  D-IM3I*.  D-IM3«.  KS  9*00.  KS994*. 

DELAY  LINES 

0-16*1*4:  0.5  mlcnwec.  up  to  2000  PP8  1800  ohm 
•”tn  . .  . 

**/*®/-^*  mlcroeec.  *  KV  SO  ohm. 

D-I8S997:  1^  microsec . 87.58 

HCA  255888-502.  l.lu  aec.  1400  ohms . 82.00 

PULSE  NETWORKS 


■  a  O  T-  »*K-5-t000-.50P*T.  *KV  'H-  rtr- 
^t.  3  gecUon*  .3  mirroeecood.  9000  PPR 

30  ohm*  Impedance . 3*.3t 

ISA— 1-400-30:  15  KV,  "A"  CKT.  1  ml 
crooec.  400  PP8.  50  ohm*  Imp  .337.50 
G.E.  «SE  rS-*4  5101  lO-l-St-SO.xi  50P4T' 
3KV  "E"  CKT  Dual  Unit:  I’nlt  1.  * 
•ecl'otia.  0.54  Mlcroeec.  510  PPR.  50  ohm*  Imp: 
Unit  2.  5  aectloiu,  1.24  mlcroeec.  405  PPR.  50  ohm. 

Imp . 90.50 

7-5E3-I-200-97P.  7.5  KV.  "E"  rirruit,  1  mlcro.ee- 

200  PPB.  47  ohm*  Impedance  3  aectlon* . *7.30 

7.SE-S-2**-«FT.  7.5  KV.  -E"  Circuit.  3  mlcroeec  100 

PP8.  4  ohm*  Imp.  3  section* . 912.50 

#753:  lOKV.  1.2u,*ee..  373  PP8.  50  ohm*  Imp. .. 927.5* 
#734:  t*KV.  0.55u*ec..  750  PP8.  50  ohm*  Imp.  .327.50 
KS***S  Charlie*  CIraka:  1I5-1S0II  «>  .02A.  51-4011  • 

.0*A.  S0.700V  Corona.  IIKV  Tr*t . 337.50 

O.C.  2SES-I-3S0-S*  P2T.  "E"  CKT.  I  Mlcroaeo.  Pul*e 
9  330  Pra.  80  ohm*  Impedance . $03.50 


iTHERMISTORSiVARISTQRSi 


S  BAND--3' x1 1 W'  W*e.  10  CM. 

DIRECTIONAL  COUPLER.  Broadband.  10  dK  Conp- 
llna.  TYpe  "N”  Takeoff.  Conpleta  with  all  Hardware. 

Na»T  #  CABY-47AAN-1  . 137.50 

WAVEMETER  1700-3400  MC.  Reaction  Typ*  with 

counter  ntal — Mfa.  IV.  E . 192.3* 

REACTION  WAVEMETER.  Mf*.  G.E.  3000-3700  MC 

5lt*c.  Head. . *123.** 

LHTR  IIOHTHOUSE  ASaEMBLY.  Part  at  RT33 
APG  3  A  APG  13.  Recelrer  and  Tran*.  C.*Tltle* 
m'amoe.  Tr.  CarltT  and  Type  N  CPIAl.  To  Racrr. 
Use*  1C40.  2C43.  IB27.  tunahle  APX  2400  1700 

MCR.  surer  Plated  . IN.M 

BEACON  LIGHTHtfUBE  carllT  10  cm.  Mf*.  Bernard 

Klee,  each  . $47.5* 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  711 A 

IhiDlexer  t'arlty.  auld  plated . $4*.** 

RT-39/APQ-5  10  cm.  Ilfhthouse  BF  head  e'o  Xmtr  - 
Itecvr.-TR  catlty.  compl.  reerr.  A  30  MC  IF  atrip 
Uvln*  5AK5  (1040,  1C43  IR17  lineup)  w/Tuhea. 

72IA  TR  BOX  complete  with  tuht  and  tunlni  pluni- 

eri  . 312.30 

MeNALLY  KLYSTRON  CAVITIES  for  707B  or 

2K15  . *4.** 

F-29/SPR-2  FILTERS,  type  •14”  Input  and  mtput 

Hl-I'au  Orer  1000  MC . *12.'* 

WAVEGUIDE  TO  V  RIGID  COAX  •'DOORKNOB” 
adanter  choke  flanae.  Rtirer  plated  hroad  hand  332.30 
ASI4A/AP.I0  CM  ITck  up  Dipole  with  Ca^JJ 

OAI  ECHO  BOX.  10  CM  TUNABLE . $22!30 

HOMEDELL-TO-TVPE  "N"  Male  Adapter*.  WF 

*D1«71S4  . 12-7* 

I.F.  AMP  STRIP:  30  MC  120  d.K  lain.  1  MC  Band 
width,  u*e»  O-ACTa— with  rldeo  detector.  _  I*w« 

ruhe*  . *24.56 

POLVROD  ANTENNA.  A8S1/APN-T  In  Liiclte  Ball 

T'ue  "N”  feed  . *22. *'6 

ANTENNA.  AT4e 5/APR:  Broadband  Conical.  .300- 

3300  Sir  True  "N”  Feed  . *12  50 

“E”  ar  "H”  PLANE  BENDS.  M)  Dei.  Ie«*  flanie*  37.30 
COXIAL  FILTER.  F3/APR  1,  LO-PAR8,  BEIXIW 
400  MC  . 332.30 

Vt"  RIGID  COAX— la  Ca 

ROTARY  JOINT.  Htub-aupported,  UQ  40/Ua  45  6t- 

tlni*  . *27.50 

I*  CM  STABILIZER  Carlty,  tunable,  standard  7’n45/ 

UP  45  milna*  . *4».D0 

RG  44/U  RIGID  COAX,  atuh  aupport,  5  ft.  aectlon* 

with  U045ru045  connectors . 312.50 

RT.  ANGLER  for  shore . *4.30 

RIGHT  ANGLE  BEND,  with  flexible  coax  ontpnt  Plc^ 

up  loop  . I*  00 

SHORT  RIGHT  ANGLE  RENO,  rrlth  pre*.url*lli«  nlo 

pie  . iJ 

RIGID  COAX  to  flex  max  connector . 13  3* 

RT.  ANGLE  BEND  IS'  L.  OA . *3  '0 

F1  EXIBLE  SECTION.  IS  L.  Male  ta  female  .  *4.35 
%'  RIGID  COAX.  BULKHEAD  FEEO-THBU.  .314.** 


X  BAND— r'  X  W'  W.fia  3  CM* 

CROSS-GUIDE  COUPLER.  Mala 


TEST  EQUIPMENT 

^  SIfiigl  Ogfip 

RCA  TISA.  m-fi*  BIC . . . . 

..388.88 

0  SIglMl  OmIs 

-.1739* 

•  TtUA 

AMlwaatar  Taal  So* . 

..  S2.M 

•  TSU/AP 

AKtowtar  Test  Sat 

etBs* 

Ppwar  Stater,  S  CIS. 

•  Tt  47/AP*l 

Taal  Oaa.  1*  ISSf  MC . 

..12*.** 

•  TBi*/AP 

tiatrad  Una.  ***  MC . 

•94  — 

ers  127/UP 

Wpasmatar,  Mt-TS*  MC . . . 

..  72.N 

•  nos/AP 

WaaewMlar,  11*  ISM  MC.. 

..  72.S* 

•  TBTS/AP 

Pwr.  Matar,  MS  SO*  BIC 

•  TSUS/AP 

Cchp  Baa,  a**B-2T**  MC 

Tab* 

Tab* 

tJtT 

1149 

1131 

IMI 

till 

700 

tin 

706 

1116 

li61 

11)1 

)J)1 

11)7 

5J)0 

1J)1 

TIIDV 

11)9 

35  flanae  to  UG40  corer . 17.*# 

Rafatln*  laial*  mipnlted  either  with  or  wtlhoot  deck 

mnuntlni  With  UtMO  flaniee . eaah  *17.50 

Balkhead  Feed-thra  AtaamMy  (As  Rhorm) . 3IB.S0 

Praasara  Gaata  Sactlaa  15  llx  gauia  and  nreae 

nlppla  . SIO.SO 

Praasara  Gaata,  15  IIm.  . tZ.50 

WaaataMa  Sactlaa  IS*  Inni  choke  to  eorar  45  dei 

twlat  A  m*  radia*.  M  del.  bimd . *4.50 

Tarlat  *0  *a*.  .5'  choke  to  corer  w/prea  nlppla . *6.80 

Waaataid*  Sactlaa  IH  ft.  loni  allrer  pIsM  with  choke 

flanae  . $8.75 

Ratary  ielat  choke  to  choke  rrlth  deck  mountins.  .$17.50 

3-cm.  mltcrad  alhaw  *'E”  plane . 312.80 

UG  30  Flaniaa . *  .03 

*0  datrae  albaw*.  ”E”  or  "n”  plane  IH'  radtua  *12.30 

4$  da*faa  tarlat . tfl.OO 

APS.4  Undar  MIy  AisamMy,  leas  tubes . $373.00 


MICRCWAVE  RECEIVER,  3  CM. 

SENSITIVITY:  l*.|3  MICBOWATT  COMPLETE 
WITH  L.O.  AND  AFC  MIXER  AND  WAVEGUIDE 
INPUT  CIRCUITS.  •  I.F.  STAGES  GIVE  APPROXI¬ 
MATELY  12*  OB  GAIN  AT  A  BANDWIDTH  OF  1.7 
MC.  VIDEO  BANDWIDTH:  2  MC.  USES  LATEST 
TYPE  AFC  CIRCUIT.  COMPLETE  WITH  ALL 
TUBES.  INCLUDING  723A/B  LOCAL  OSCILLATOR 

SI7S.S0 


K  BAND— i/2^^xi/4^'W.Q.1.25CM. 

APS.34  BetaHa*  Jolat . StO.SO 

Blfht  Aaala  Band  E  or  H  Plana,  spadfy  eooHnstlon 

of  coupungs  desired  . *12.0* 

43*  Band  E  or  H  Plane,  choke  to  eorar . Il2.*0 

MHarad  Elbow,  corer  to  corer . M.** 

TB-ATR-Baetlon.  (Thoke  to  eorer . |4.*0 

FtaxIMa  Soetloa  1'  choke  to  choke . IS.** 

Curve  Choke  to  rarer . 34.30 

Adaatsr,  round  to  aouare  corer . 33. *0 

Faedbaek  to  Parabola  Horn  rrlth  preaaurljed  irtn 


MICROWAVE  ANTENNA 
EQUIPMENT 

m--  AT4SA/APR-  Broadband  Conical.  3(N)- 
^  ^  3300  MC.  Typa  N  Food.  lAB  8H(>W>n 

\k— W  AS-3I/APN.7:  10  cm  Polyrod  ta  L^l# 

)'  Ball.  Type  N  Flttlna  Coax  Faad  *22.1* 

Ralay  SyatM  Parahall*  relWetort  approx. 
T  ranae  3(KXI  to  iMM  Me.  DtmanMoM 

f  4w”x  S'.  New . 

*  OIjMe  for  abore . 312.** 

TOY  “JAM”  Radar  routing  antenna.  It  cm.  *0  da*. 

beam.  118  V  AC  drlra.  Hrm . SIS«.M 

Parahall*  Peal.  Radiation  pMtem  approx.  IS  dec.  In 

horlaonul  33  de«.  In  rartlral  pUnaa . IS*.** 

Con*  Aatanaa.  AR  113  APR.  1(W*-SM*  me.  Rtub 

Bupported  with  type  "N"  conneator . *14.3* 

ASI4A/AP,  10  CM  plok  up  dipole  aaay,  eomplau 

w/Iensth  of  eoax  and  "N”  eonnactora . *3.3* 

A*4*A/APG-4  Ta*l  Antanna.  3  elanwnt  array.. S22J* 
J**  Parakalla  Redactor  Rpun  Ahiralaum  dlah. ..  .14.S3 


RADAR  ANTENNAS 


AS-12/APS-3 

AS-17/APS-2 

AS-1l/AP«-2 

AM9/APT 


AC- 129/ APR 
AS-217/APO-1S 

AT49/APR 

AS-14/AP 


30'  SIGNAL  CORPS 
RADIO  MASTS 


Complete  set  for  eraoUon  of  a  fuU  flat  top  antenna.  Of 
rugged  plymold  construction  telearoirtng  Into  8  tan- 
foot  rertlona  for  easy  stowage  and  traoiportaUan.  A 
perfect  aet-up  for  getting  out.  HuppUml  rngmleu;  1 
complete  u>s*t»,  hardware,  ahlppinf  crate.  Rhlp^g 
at.  approx.  300  Iba  Mg.  Co^  No.  2At**-tn^, 
New  . .S4S.8*  pgr  aai 


MAIL  ORDiRS  PROMPTLY  FILLID.  AU  PRICES  E.Q.i.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.0.0. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE  SUIJECT  TO  PRIOR  SALE,  AND  PRICES  SURJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OP  20  POUNDS  WIU  IE  SHIPPED  VIA  CHEAPUT  TRUCK  OR  RAILEX. 


131  Liberty  St.,  New  York  7,  N.  Y.  DeptlJS  Rosen  Phone:  DIgby  9-4124 


SEARCHLIGHT  SECTION 


dependable 

electronic 

tQOlPMSSi 


CHECKED 
TESTED 

APPROVED 


adai  Mt  that  ia  to  ba  aligned.  •  Because  of  the  unusual  and  versatile  power  facilities  of  this  equipment, 
it  is  readily  adaptable  for  testing  other  AIRBORNE  RADAR  equipment,  namely,  APS-3,  APS-6,  APS-IS, 
APQ-13  and  SCR-720. 

This  equipment  consists  of  two  panel-mounted  cabinets  with  componets  as  follows: 


e  Rack  No.  1  contains: 
e  Ronge  and  Alarm  Calibration  Unit. 


Rack  No.  2  contains: 

e  High  Voltag*  Safety  Panel. 


•  Antenna  Seonning  Simoloting  Unit— ProWdei  onfenno  ele-  e  800-Cycle,  500-Watt  Power  Supply  «  Power  Amplifier. 

vation  and  azimuth  control,  ^  r  , 

e  Noiia  and  Echo  Generator — Civei  no/ie  and  echo  ampli-  niverio  ower  pp  y. 

tude  and  echo  pontion.  •  800/2400-Cycle,  500-Wott  Power  Supply  ond  High 

e  Trigger  Generator— For  variation  of  timing  pultn  to  Voltage  Power  Unit. 

radar  unite.  *  800/2400-Cycle  Power  Supply  and  High  Voltage  D.  C. 

e  Regulated  Dual  Power  Supply.  Section 

e  Universal  Power  Supply.  e  800/2400-Cycle  Power  Supply  and  Amplifier. 

Dimensions:  2QV*“z\6V*''z72“.  Weight:  382  lbs.  Dimensions:  20%'x16%'x72'.  Weight:  581  lbs. 


^hofOQfopKtr  Dr 

COMPLETE  LINE  OE  AERIAL 
CAMERAS,  LABORATORY.  A 
SPECIALIZED  PHOTOGRAPHIC 
RECORDING  EQUIPMENT.  Sem 
A.fcrnh  Dtv.*  on  COMPLETE 
LINE  OF  AIRCRAFT  INSTRU¬ 
MENTS  A  ACCESSORIES 


This  search-type  radar  equipment  operates 
at  9,  375  ±  55  me.  Designed  primarily  for 
the  detection  of  surface  vessels  and  air¬ 
craft.  Operates  over  six  ranges— 2,  7,  20, 
50,  100  and  180  nautical  miles.  Antenna 
scans  150”  in  azimuth;  reference  tilt  adjust¬ 
able  vertically  10°  above  and  30°  below  the 
longitudinal  axis  of  aircraft,  e  Originally 
designed  for  mounting  beneath  wing  of  the 
aircraft,  and  because  of  its  compactness,  it 
is  highly  desireable  for  use  on  lighter  air¬ 
craft.  Many  adaptations  have  been  made 
for  marine  and  other  radar  iiutallations. 
Complete  set  includes  transmitter,  receiver, 
control  unit,  indicator  amplifier,  junction 
box,  indicator  and  necessary  connecting 
cables.  Dimen.:  16'xl62'/i'.  Wt.:  160  lbs. 


1I-96A  TEST  SET 
FOR  SCR-5Z2 


VHP  Signal  Oerrerator— Frequency:  100 
to  156  me.  Master  oscillator  tunable  or  may 
be  crystal  controlled.  IF  Frequency,  12  me. 
1 10- V,  60-cy.  AC  power  supply  or  battery 
operated.  A  complete  test  set  for  SCR-522, 
BC-639,  BC-625,  BC-624,  or  other  airborne 
equipment  covering  this  frequency. 


INVERTERS 

All  m«rch«ndiM  carrlM  our  unconditional  guarantao.  Ouota* 
tioni  aro  on  now  aurpluo  or  complotoly  ovorhaulod  oquipmont. 


MO-149F— Holtaur  Cabot  i 

Input;  28V-DC-36  Amp. 

Output:  26V-4OC^y-500VA-Slngla  PhoM. 

n5V-400Cy-750VA-StngTe  Pha»...*  65.00 
MO-U9H-Holtaar  Cabot 
Input:  20V-DC-44  Amp. 

Output:  26V-4()0Cy-250VA-SlngIa  Phaso. 

llSV-400Cy  SOOVA-Stngla  Phaaa  S12S.00 
MO-lS3F-HoIt7ar  Cabot 
Input:  23V. DC-52  Amp. 

Output:  26V-40C)Cy-250V A-Singla  PhoM. 

nSV-400Cy-750VA-Throa  PhaM  .  .$125.00 
10285.LaIand 
Input:  27V-DC.60  Amp. 

Output:  26V-400Cy-S0vA-Slnqla  Phase. 

I15V-400Cy-750VA  Throa  Phase  $  90.00 
104689-LaIand 

Input'  27.5DC-I2.5Amp.Cont.  Duty. 

Output  U5V-AC-400Cy-175VA-80PF-ThPh.  $90.00 
11702  or  10563-Leland 
Input:  28HV-DC-12  Amp. 

Output:  115V.400Cy-115VA -Three  Phaae  .  $  75.00 
PC-109 

Input:  12V-DC-29  Amp. 

Output:  llSV-AC-200VA-400Cy-SlnglePh.$  65.00 

PC-206-Laland 

Input  28V-DC-38  Amp. 

Output:  S00V-800Cy-5O0VA-SinaIe  Phaae. 

80V-800Cy-500VA-SlngIe  Phaee  ...$  40.00 
PU  -7- W  incharger 
Input:  28V-DC-160  Amp. 

Output  IISV-4OOCy-2S0OVA-Single  Phoaa  $100.00 

PU-16-Winchargar 

Input:  28V-DC-tjO  Amp. 

Output:  115V-400Cr-6.SA-Singla  Phaae _ $  90.00 


PE-218-Laland-Winchareer-Oan.  EHactric 
Input:  28V-DC-92  Amp. 

Output:  115V380/500Cy-15CX3VA-Sln<jIaPh.$  40.00 

778-B-Bandix 

Input:  24V-DC-250V  Amp. 

Output:  26V-400Cy-60VA-Slngle  Phase. 

llSV-400Cy-190VA-Singla  Phase  ..  $  65.00 
800-1-Bandix 
Input:  24V-DC-7S  Amp. 

Output:  llSV-AC-800Cy-10.SA-SlnglePh.....$  40.00 

12116-2A-Pionaer 

Input:  24V-DC-5  Amp. 

Output;  llSV-400Cy-45W.SlngIe  Phaae . $  75.00 

12117-2A-Pioneer 
Input:  24V-DC-1  Amp. 

Output:  26V-400Cy-6VA-SlngIe  Phaae . $  27.80 

12117-6B-Pioneer 

Input:  28V-DC-0.8  Amp-DC. 

Output:  26V-AC-6VA-4(XX:y-Slngle  Phase.  $  27.50 

12119-1-B-Pionear 

Input:  12V.DC-2  Amp. 

Output:  26V-400Cy-6VA-Single  Phase. _ $  27.80 

121 26-2A -Pioneer 
Input:  27.5V-DC-1.25  Amp. 

Output:  26V-400Cy-10VA-Throe  Phaaa _ $  35.00 


>  Phaaa _ $  35.00 


Convert  your  surplus  electronic  equipment 
into  cosh.  Send  us  listing  of  what  you  hove 
and  bonded  offer  will  follow  immediotely. 


CABLE  ADDRESS: 


Sembre 
Let  Angelet 


eifn€f\ 


ASSOCIATED  GENERAL  OFFICES:  6855  Tujunga  Ave.,  North  Hollywood,  Calif. 

m  mm  l  PHOTOGRAPHIC  DIVISION!  5730  Wibhire  Bl»d.,  Lot  Angeles  38.  Calif. 

STanley  7*9458  fNDUSTRiES^  fflCe  aircraft  divisions  II8I8  Ventura  BIvI.  North  Hollywood.  Calif. 

i  April,  1953  —  ELECTRONICS 


searchlight  section 


ELECTRONICS  — 4pn/,  1953 


UG"  CONNECTORS  "UG 


mi, 


(^niu^trie^ 


green 


99  MURRAY  ST.,  NEW  YORK  7,  N.  Y. 
worth  4-2490-1-2 


48  Hour  Delivery  on  AN 


PROMPT  Service  en  UG 


W«  carry  o  compUta  and  div«r«ifiad  stock  of  AN"  coa- 
noctors  at  all  times  and  aro  in  a  position  to  make  dolW- 
orios  within  4t  hoars,  thoroby  oliminotinf  all  annocossary 
stoppages  due  to  the  lack  of  "AN"  connectors. 

Many  manufacturers  hove  come  to  depend  upon  our 
prompt  deliveries  of  AN  A  UG  connectors  from  stock,  with* 
out  delay. 


m 


AN  3100  A/B 


AN  3101  A/B 


AN"  CONNECTORS  "AN 


AN"  CONNECTORS  "AN 


T^T 


THE  ABOVE  INSERTS  ARE  AVAILABLE  IN  ALL  TYRE  SHEUS  "AN-SOSS"— ADAETEUS  '^60"-CAP  A  CHAINS 


AN  3102  A  AN  3106  A/B 


AN  3107  A/B 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TUBES  PARTS 


CORDAGI 

CO-m  9  enadMMr  MHk  #13  AWO  mmoftnm 
i^okot  MO*  losflftiM 

c6-137  ■fanrU  #14  AWO  braid«d  ad  tiaMd 
emppmr  braid  •htold 

MULTI-CONDUCTOR 

1  OMduetor  AWO  12  7  condncler  AWO  !• 

7  eoadoctor  AWO  U  II  eondootor  AWO  II 
14  Moduetor  AWO  II  I  oondnetor  AWO  M 
11  Msduelor  abialdad  10  eondvetot  AWO  II 
AWO  20  12  condncler  AWO  11 

1  eei^nclor  AWO  II 

2  cendnelor  nbloldod  AWO  10 

AMOUR 

DAIA-21  DHFA-lOO  niA-4 

SINGLE  CONDUCTOR  AWG  10 

•bloldod  eablo  wtib  tormiaal  lug  each  oad 
100*  md  150'  toaibs 

WIRE 

AWO  10  eopporwold 

AWO  21  tianod  comor 

RocUtaaco  wire  AWO  11 

AWO  22  wttb  nTloB  eero  plaalle  iaaulatton 

LINEAR  WIRE  WOUND 
POTENTIOMETERS 

!•  Oka  IS  W«u  $.M  ISMO  Oka  IS  WcU  U.7* 

Ik  IS  M  MOM  IS  I.M 

MUMS  SO 

H  IS  .M  ISOw/iwitek  SO  2.U 

SO  IS  44  MOw/iwilek  SO  204 

100  IS  .44  10000  SO  244 

MO  IS  140  IS  7S  2.M 

MO  IS  141  4  Mag  I*  Slaft  AB  ■‘J"  144 

SOO  IS  140  100,000  1/t  SD  AB  "J’'  140 

1000  IS  140  100  1/4  SD  AB**!**  140 

SPECIALS 

1041  Crrotal  ia  Holdor  I2.50 
lolleoB  wllb  Hydregoa  Ooaoralor  1240 
100  Fool  Aorial  Wire  1240 


4  Mag  I*  Skaft  AB  ■‘J" 
100,000  1/1  SD  AB  'J" 
MOl/tSD  AB**!** 


MICROWAVE  TEST  EQUIPMENT 
It  CM  ooho  bm  CABV  14ABA-1  oi  OBU-I. 
froqnoBoy  range  IIM  MC  —  1170  MC8. 
Dlr^  roodlag  MlernoMlor  hood.  Hog 
prodictfen  sealo  plno  •%  to  mbsuo  1% 
Typo  "H"  iapuL  WooiMumro  ladieator 
BMlor.  With  oeeooooriM,  oporoo  oad  10 
CM  diroctienal  eonplor.  Brad  Now. 


ICM .  444  4S1A .  44  4004  ... 

2X2/471...  .14  003  141  CIB  .... 

MM .  444  4M  .  44  CK74... 

MM . 1.00  IM  .  44  BUM.... 

7C4/1101A  .74  lUA .  444  NY  4U  . 

lOV .  44  144  40  RKTl  .. 

IM .  44  117  44  404  .... 

MSom  40  CK1004  ..  44  107 . 

30/M  ...  44  CK1M7..  40  UOO... 

Ulpaa  41  14M  . 34  IBIOT.  . 

WE  MIA  .  4.71  ICM  ....  44  1A4 . 

niA .  40  2041  ....  1.U  4U40.  ... 

WL  431.  .444  7113  ....  40  4MOT  .. 

713A .  40  MU  ....  140  17U 


NAVY  ENTERING  TYPE  INSULATOR 

Porcoloia  floagod  bowl  wtih  braio  red.  flt- 
tlagi  ad  aluminum  ihiold.  Dimoailono 
4W'  Ugh.  1-5/11"  OD  crt  boio.  Brad  now 
14.50. 

10  CM  ROTATING  ANTENNA 


TIME  DELAY  SWITCHES 
•  1  Miauto  115  VAC  M  cycle  Eaa.  to  Wotor- 
preel  Molal  Caoo.  Now  $545  ,  .  . 

I  fOm  Bwileboo  Cmtocl  at  40-41-42  Booad 
Tlato  Delay  110  VAC  Motor  Now  $4^ 
Tborme  Bwileb  50*  to  100*  F  115  VAC  O  IA 
210  VAC  O  5A 

Brooko  Ceatocl  with  lacroaoo  tai  ToMpora- 
taro.  Now  $145 

CONTACTORS 

DF8T  115  VAC  M  cydo  15  Amp  Do-Ia  Um 
Starter  WoottagheiMo  M45 
DF8T  115  VAC #700  1545 
RELAYS 

12  VOC  DPST  Allied  Catrel  Box  12... 1145 

24  VDC  DFDT  Allied  Catrol  BIDII....II45 

24  VDC  IFDT  I  Amp . 1140 

110  VAC  DPST  1  Amp  Calaeti  Bbatbon 

Dna  CXA  1170 . $145 

115  VAC  DPST  Stmthero  Dua  OtA 

yggy  ....  .  . . SS4S 

220  VDC  Dh>T  Btrntooru  Dna  OC  2122.1440 
230  V  50  cyeto  DPDT  O#.  12RaAllA2.  .$440 

OIL  FILLED  CONDENSERS 

FD  VOC  Eoali  Tan  MFD  VDC  Booh  Tan 

1  4W  44  40  4  MM  t.M  140 

2  4M  44  44  44  MM  244  240 

0  4M  140  140  .4  lOM  2.1S  2.M 

4  4M  1.W  1.M  .2  SOM  4.M  4.M 

1-1  4M  240  2.34  4  7SM  3.M  3.M 

METERS 

Portable  0-25  Ampo  AC  Weotoa  #411  Broad 
->  New  $1740 

n  Switch  Board  PomI  0-100  Ampo  DC  Woota 
^  #211  with  100  Amp  Shat  Brad  New 

t-  12445 

>•  EQUIPMENT 

Walkle-TalUeo  24-44  MC 
MN-2IY  Bendix  Compaoe  BecoWor 
BC-713  OUde  Path  KecelTor 
DAB  3 — Directtoa  Fiader 


24"  Parabola  la  turret  3S0*  tpa  at  12  BPM  RDF  RecelYor  Equipment  200-500  KC  Fixed 
DC.  motor  catrol  and  roTergiag  switch  New.  Tuned 


SWITCHES— BATHTUB— OIL  FILLED— MICA  CONDENSERS— POTENTIOMETERS.  SEND  FOR  CATALOG 

COMET  ELECTRONIC  SALES  CO. 

22  Woihington  St.  Tel.  BEocoa  2-7863  Brighton  35,  Man.  Zr,“ZXSr:il!".fiS:«”S4!S: 


RESISTORS 


^Vlways  the  Best 

from  LEGRI  S  COMPANY 
since  1945  Resistors  is  our  business 


ANY  RESISTORS 


ANY  CONTROLS 


Fixed  or  variable  (EB  +  GB  -f  HB  and  others) 
Carbon  or  wirewound 
Vb  Watt  up  to  300  Watt 
Precision  of  14  of  1  %  or  20% 

Any,  Yes  .  .  .  any  makes — any  types — any  values 
One  piece  or  one  million 

Potentiometers,  type  J,  JJ,  JJJ  Rheostats, 
Attenuators 

For  development,  research  or  production 
Guaranteed  aged  resistors. 


LEGRI  S  COMPANY 


Phone:  UNivorsity  5-4110 


158  West  99  Street 


Owner;  G.  Grinn 
"New  York  25,  N.  Y. 
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April,  1953  —  ELECTRONO 


SEARCHLIGHT  SECTION 


ELECTRONIC  VALUES  FROM  TALLEN 


TUBE  ELECTRON 

Type  1B32/532A 
50c 


I  CONTACTOR  I 

I  BC  608  A  New  7.50  i 

»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

SPARK  PLUGS 
Type  LS  465  A  for 
Wright  Engines  R2600  and  R1820 
Pratt  and  Whitney  Engines  1830 

Individually  boxed  .04  ea. 

Tuning  Units  TU  10  New .  2.00 

Telephone  A  and  B  line.  Station  for  ship¬ 
board  use  with  dial  and  handset 

New..  10.00 

BC  456 . New  2.50 

BC  455 . Used  5J)0 

BC  458 . Used  5J)0 

Antenna  AS  61  Complete  New .  1.00 

Antenna  AS  62  Complete  New . 2.00 

TS  245/TRT-l . 100X0 

TS  125 . 125.00 

BC  966  Complete  IFF  with  Cables,  Mounts 
— Plugs .  35.00 

Pilot  boloon  targets  ML  350/ AP .  X5 


CRYSTALS 

25,000  Pieces  in  FT.  241  Holders 
New  @  $.10  each 


FOR  QUANTITY  USERS  ONLY 


P  4  Computers . 150.00 

E  78  Signal  Generator .  80X0 

Antenna  AT5/ARR-1 .  XO 


60,000  used  Headsets 
on  sale  1.00  each 
HS  18 — HS  30 — HS  33— HS  38 


a 


PLUGS  • 

CONNECTORS 

CLAMPS  • 

AMPHENOLS 

CANNONS 

•  MELAMINE 

Wf  HAVE  ALL  TYPES 
D  WITH  CORDS  AND 
f  CABLES,  OR  WITH¬ 
OUT 

W[  HAVE  SERIES  OF 
3100  3104 

3102  3108 

WE  HAVE  SERIES  OF  PL. 
UG,  SO 

WE  HAVE  SERIES  OF  30S7 


WE  HAVE  OVER 
1  MILLION 
IN  STOCK 
in  ever 
3000  TYPES!! 

Get  Our  Lew, 
Lew  Prices  .  .  . 
WIRE 

WKITt,  pt4oNtn 


MELOMINE  BLOCKS 

in  i/,“_3/14"— Vs"— 5/16" 

Thicknesses 
4000  pounds 
Available  at 

50c  per  pound 


A5  pilot  director  Indicator  New . 

5X0  1 

Spare  parts  for  SCR  595 

with  AatMiino — 

Plugs,  etc . 

3.00 

MG  149  FUlers . 

5.00 

Micro  Switch  WZ7RTC.. 

XO 

Vibrators  lor  EE  101  A. . . 

.75 

BC929  Osdlloscopee . 

20.00 

Loops  LP  21 . 

5.00 

Loop  MN  20  E . 

2X0 

Motors  PE73 . 

.  .Checked 

5X0 

DM33 . 

2X0 

Antennas  AN  104 . 

.75 

Antennas  AN  104 . 

....Copper 

2X0 

PE  218 . 

...Checked 

9X0 

EE6S  Telephone  Test  Set. 

. New  20.00 

Vibrators  VB8 . 

X5 

MC12S  Remote  Tuner.... 

XO 

MC124  Cable . 

1X0 

MC215  Coble . 

.60 

Oxygen  Gos  Masks . 

.New  X5 

Control  Boxes  BC434 . 

.New  3X0 

Antennas  37X0  MC  72  Inch . . . . 

.  1X0 

AS97/ART — Antenna  with  coax....  1X0 

Vfatyl  tubing  5/19"  1J>.  x  7/84"  Wall  40 

ft  Igths  . 

Neoprene  tubing  5/16"  IJ>.  x 

7/84"  Wall 

80  ft  Igths  . 

.  2.00 

RL42  Antenna  motors . 

Lousy  1X0 

BC3S7  Receivers . 

.Used  3X0 

Racordar  for  undorwator  sound  o^nlp- 

moat  . 

. 60.00 

Transmitter — Aircraft  T9/APQ-2,  115v.  400 

cy.  28VDC  NEW . 

. 820.00 

Radar  Transmitter  T-28 /APT-3 

.  llSv.  400 

cy.  200  Watts.  NEW . 

. 830X0 

Comer  Radar  Reflector  NEW. 

. 85.00 

R5/ARN-7  Type  Certificated.. 

. 8250X0 

TS12S  Test  Set,  complete.  NEW.  .8125.00  ea. 

TSIO  Test  Set  NEW . 

..820.00  eo. 

TS16  Test  Set  NEW . 

..  820.00  ea. 

Tuning  Units  TU-10  NEW.... 

. 82X0 

Tuning  Units  for  BC410  NEW 

MOTORS 

Vi  H.P.  115V.  60  Cy.  3400  RPM 

Mfg.  Delco  Diehl 

Go^  for  fans  2.50 


WANTED 

ARG-1  or  Component  Parts 
ARG-3  or  Component  Parts 
ART>13  or  Component  Parts 
DC348  or  Component  Parts 
AN/TRG-1  or  ^mponent  Parts 
5CR  720  Material  all  type  ■ 
SCR  508  Material  all  type 
SCR  608  Material  all  typa 
SCR  609  Material  all  typa 
Crystals  all  types 

Test  Sets 
PI  104  and  98 
DM  40,41,42  and  43 
SCR  808  and  SCR  608 

We  buy  all  types  of 
electronic  materials. 

We  pay  cash  in  advance. 
¥/hat  do  you  have  to  sellF 


This  is  only  a  partial  listing.  We  have  a  quantity  inventory  on  our  shelves  consisting  of 
Coils — Relays— Condensers— Transformers — Radio  and  Radia  Receivers  and  Transmitters — 
Handsets — Headsets — Microphones  etc.  etc.  All  are  ready  for  IMMEDIATi  DELIVERY. 

TERMS:  Open  A/C  net  10  days.  All  prices  F.O.B.  our  warehouse. 


ELECTRONICS 
IN  ALL  ITS 
BRANCHES 


159  CARLTON  AVENUE 
BROOKLYN  5,  N.  Y. 
TRIANGLE  5-8241 


ELECTRON  ICS  —  April,  1953 


4S9 


SEARCHLIGHT  SECTION 


STerling  3-2215 


1406  G  StrB9f  N.W.  Washington  5/  D.  C. 

AVIATION  ELECTBONIC  EQUIPMENT 

ALL  EQUIPMENT  TESTED  IN  OUB  SHOPS  AND  GUARANTEED  READY  FOR  INSTALLATION  IN  AIRCRAFT 
"SpccJaiislng  in  bxMtaUaHouM  oi  (li*  higliMi  qualify". 


•  ARC>1  — 50  chann*!  VHF  Transcaiver  installation 

•  ARC-1  — 20  chonnsl  VHF  Transceiver  installation 

•  ARC-1  — 10  channel  VHF  Transceiver  installation 

•  ARC-3  —  8  channel  VHF  Transmitter-Receiver  installation 

•  ARC-3  — 24  channel  VHF  Transmitter-Receiver  installation 

•  SCR-522 —  4  channel  VHF  Transceiver  installation 

•  ART-13  — HF  Transmitter  installation 


•  R89B — ILS  equipment 

•  BC  733D — ILS  equipment 

•  MN  53 — ^Marker  Beacon 

•  SCR-269GS — Radio  Compass 

•  ARN-7 — Radio  Compass 

•  BC  640 — VHF  Ground  Station 

•  Dynomotors — all  types 


LET  US  HAVE  YOUR  INQUmV— PROMPT  ANSWER-QUICK  DELIVERIES 

Buyers  of  Surplus  Aviation  Electronic  Materials,  send  us  your  listll 


COMING  IN  JUNE - 

IYm.  coming  up  in  luno  U  Iho  groat  Annual  BUYERS'  GUIDE  oguipmoni  or  eomponont  pcorts. 

iMuo  of  ELECTRONICS— tho  I3th  iuuo  of  tho  r*or.  For  that  roaooa  odoortisicg  in  I 


iMuo  of  EIXCTHORICB— tho  1 3th  luuo  Of  tho  yoor.  fta  that  rooMa  odoorttoicg  in  tho  SEARCHUGHT  SECTION  U  a 

And  it  io  lust  Ihot—tho  buyiM  guido  for  theoo  in  tho  oloetronlci  rlrtual  MUST  for  tho  al^  doctor  in  surplus  now  or  usod  oloc 
indust^.  Thoy  fiiul  tho  GUIDE  Indispsnsablo  to  thorn  In  thoir  tronlc  compononis  or  parts, 

work  OM  turn  to  it  whonooor  thoy  sook  sourcos  oi  supply  for  Closing  dato  is  May  3S. 


SAVE  ON  TUBES  BRAND  NEW  TUBES  GUARANTEED  TUBES 
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April,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


MILITARY 

ELECTRONICS 


TRANSCEIVER— MODEL  S2 

SW.  l-chaniMl  rftdlo  tmimtttv-twrtT* 

tr  unit.  Camiiicu  with  tube*.  bMuiy  ehu«M', 
idCTopbon*.  I^H  0I7IU1  ud  utaiaai  Opantw 
fraa  •  T.  bMUrr.  N«« . MMd 


EQUIPMENT  WANTED 


PANEL  METERS 

SPECIAL  ITEMS-JUST  RECEIVED 

FrMiMey  Mttor,  400  ctcIm.  3M'  round  fliub  MM, 
buck  KkU,  VlbnUnc  rMd  tnw.  mL  fran  M  to 
410  cyclooi  ns  TolU,  Kciber  model  4000  0  021,50 
FrMMeey  Mater,  Dukl  iUnie,  SO  end  00  ojele. 
^bratinc  reed  typo,  J.B.T,  modal  SO-F,  SH'  rd. 

fluab  matel  eue . •  ft4,N 

A.C.  Valtaiatar.  O-ISO.  Weaton  470,  SH*  rd.  Huah 

bekaUU  com  (tlS.TS  Uat) . 0  011,50 

A.C.  ValtBMtar.  0-190,  Weaton  475,  IH'  rd.  flnah 

bnkeUu  oue  ($15.75  Uat) . •  $10.50 

A.C.  Valtaiatar,  0-150,  Qaoenl  BwdJla  AO-$9.  $M' 

rd.  fluab  bakaUte  oaae . •  05.50 

R.F.  Aaaatar,  0-1.  Waatlnohoiua  NT-SO.  »4*^rd. 

fluab  bakellto  mw  ($15.50  Uat) . •  $0.50 

D.C.  Milllvaltniatar.  0-10,  rerj  low  raatatanee.  4 
ohma,  WeiUnibouM  RX-S5,  T  aquara,  fluab 
bakaUto  oaM,  Cat.  OllStStO  (ean  alto  be  aup- 

pUad  In  round  oaM) . 0  OllTOO 

D.C.  Mllllaainietar.  0-90,  WeatlnitKMua  NX-OS, 

9(4'  rd.  fluab  bakaUte  caw . . .0  05.(X) 

A.C.  Vattautar,  0-15,  KoUer-Smltb,  sW*  rd.  flnali 
bakaUa  oaae.  JAN  tjpa  MRSSWOISAC^  0  $0.50 
A.C.  Aaiawttr.  0-110,  Weaton  475,  955'  rd  fluab 
bakallu  caae.  9  emp  mat.,  eomplata  wttb  as¬ 
ternal  currant  tranafonner . 0  5IA10 

All  Itaaia  are  aarplaa.  naia.  U  artalaal  ear  tana, 
aad  are  fuUn  oaaranlarA. 

MARITIME  SWITCH BOA^ 

INSTRUMENT  4  ACCESSORIES 
S3«  C«iMl  St.,  WOrtli  4-R21*,  N.  Y.  IS.  N.Y, 


ELECTRONICS  — Apnl,  1953 


TYPE  UX  7350 
EaaO  Call— 50-T990B 
Max.  DC  Raa.  Oluna 

1  A  0»  A02O 

2  A  7-4.5^ 

$  4  4-2.1070 
0  4  0-2.1000 


PULSE  TRANSFORMER 

Tub*  boDM  pluQ  In  typ*  / 

s.  Hnrn  am  praoiolau  mad*.  U9M  quotttr  ooau-  fi 

\  pact  pulan  ttmiatnoa ati  w«uBd  o*  lirponU  If 

oorno.  Th«r  oro  bnill  la  mIoI  baknUn  tab*  II 
I  1  bosM  oad  oca  bo  odcqptod  to  aiaar  nooo.  TImt  V 

I  I  oro  eoaploloir  tanprognatod  oad  toalod.  \ 

UJ  SUGGESTED  USES 

57  A— Rloeklng  OoolUedor.  Mnlllvibttrtor  oad  _ 

/  Soopo  Cbontti.  Ttry----- 

WboroTor  Aoonrtho  Tiahit  aid  TiMna-  |  1 

•I  goaoraUaor  tow  powoo  aid  tow  vollo^o  >  U  I ' 

„  pulaoo.  3  n  1 1  II 

A— Cca  bo  mod  to  oiroutto  ntUtofaa  lopoMtloa  1  I  |  I4  J 
rertoo  boa  0  to  woU  oww  1  MC  cad  poJoo  |  I  1  t. 
widte  raaolag  boa  AIS  Sllorniionoit  «a.  |  •  1 
Prk«  $11  oacli  « - -i  — 


1  bo  mod  a  oboutto  ntUttba  lopoMtloa  I  |  I4  lJ 
00  boa  0  to  woU  oww  1  MC  cad  poJoo  I  1  t.  -i  | 

llho  raaolag  boa  AIS  Miorniionaii  ap.  •  1  I 

$4.50  I-toodtoU  Dolivory 


t<ot  VlCtl 

root  oaoo 


OTRV  aad  VOURO 

THE  I  N  t  L  t  C  7  H  O  M  I  C  $ 

B11  Boyston  St.,  Boston  16,  Mots.  CO  7-4700 


fOL  LO'W 


ATR-13  TRANSCEIVER 

■  DynamMor  powerad.  attber  14  or  It  T.  Bhoefe 
mounted,  raanotalj  sontroUad,  tranaoatrar. 
TunabU  raealTtr,  ranta  105-150  M.C..  4-ohan- 
nal  eryaul  eootroUad  VHP  traamlttar,  bulk- 
n  in  proTlalona  for  omnl.  WcUht.  ooniplato  with 

-  ws.oo 


■■■  APR-4  New. 

SSS  Coaapiato 

ZTl 

■  ■■ 


APT-1 

APT-9 

APT-4 

Mark  16 

MDVAPSt 

MDS/APS9 

MDU/UPNt 

MD95/APQ19 


nc-is4irp 

HC-»4 

RC-t94 

RC-940 

RT94/AP819 

T-OS/APT-5 

AN/APN-4 

AN/APN-0 


PORTABLE  RADAR 

Model  8Q.  11  cm.  Uied  on  anaU  ihlpa.  Hat 
PPI  Indicator.  Max.  ranee  10  mllea.  1  Kw.  out¬ 
put  Operalea  frou  110  TAC.  50  opa  P.U.H. 


AN /ART-1 3  PARTS 

Part  #  Iteaa 

Traaamltlar  T-47A/ART-19 

544916  Baro— atrie  Swileh 

USOIT  4-Pile  Ceramic.  Variahit  Cap. 

K7P90449  6-PUt  Ceramic,  VarUbta  Ca> 

564605  4  Ccatralab-Typc  545-005  Ct 

.Amcmbly 
Aatcaaa  Loa  a,  CU-S5 


TRANSTAT 

11-5  KVA50/60  cyclea.  Commutator  ranaa 
0-115  V.  Max.  100  amp.  Good  cond. .  .$125.00 


GOVERNMENTS  AIRLINES  & 
INDUSTRIALS! 

Solid  for  FREE  Cotoloono  No.  112 
for  comploto  Utt  of  Mllltory,  Indin- 
trtari  ond  AvIoHon  Eloctroiu^ 

WE  HAVE  THE  LAR6EST  INVEN¬ 
TORY  OF  SUCH  EQUIPMENT  IN 
THE  UNITED  STATES. 


S  300-400  MC 
MICRO-WAVE 
LAVOIE 
FREQ.  METER 

Modal  la  a  compact,  atif- 
contained,  battery  power¬ 
ed,  pndalaBi  (A  1  Mo) 
fraquanaj  mater  which 
pro^dcs  quick,  aoeuratc 
raadltiQi.  BooMraa  a 
atandard  l.ST^'A”  and 
45y  -B*'  battery.  Haa 
0.5  MIN.  Ulna  awitch. 
Contalna  aturdlly  aan- 
atnictad  raaona- 

tor  arlth  araraaa  *‘Q"  at  1500  worklno  dlraetly 
Into  datactor  tuba.  Uaaa  067,  L85  and  984 
Tubea.  Complata.  new  with  Inat  book,  proba. 

loH  battarlta .  . $79.50 


(O^^SALES 


INC. 


Spccial4 


Mellao  AflOraw:  P.  0.  BOX  MTB-B,  N.  HOLLYWOOD,  CALIP. 
OMaa-WarafeoM:  745fl  VABNA  AVI.,  N.  HOLLYWOOD,  CALIP, 
POolar  5-iaiO  •  BTaalav  7-5055  •  CoM*  Afldroaa:  ARBOWBALEB 


SEARCHLIGHT  SECTION 


462 


April,  1953  —  ELECTRONICS 
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$1.95 

$3.95 


llO  for  SB. 00,  Postpaid 


1 1  for  S10.00.  POkfpoid 


CRYSTALS 

...  In  FT  241-A  Holden- 
Pin  SPC.  Marked  S4th  OR 
72nd  Harmonic  HC  Preq. 
Llated  below  br  fundamental 
frequency  with  fractloni 
omitted. 

9M  KC  CryataH  ■RSWSn 


/?A0}0  Surplus  Buys  ■  WHAT  DO  YOU  NEED? 


OUR  NORMAL  INVENTORY  INCLUDES  OYER  80.000 
DIFFERENT  ITEMS  IN  THE  ELECTRONIC,  RADAR  AND 
RADIO  FIELDS. 

RELAYS — Approximately  300,000  In  over  1 1 00  types 
CAPACITORS — ^Approximately  450,000 

OIL  •  TUIULAR  e  MICA  a  FIXED  and  ADJUSTAILE  CERAMIC  FEED-THRU 
•  STAND-OFF  •  APC  TRIMMERS  •  VARIABLES  •  SILVER  MICA 

RESISTORS — Over  a  million 

CARBON  •  WIRE  WOUND  •  FERRULE  •  POTENTIOMETERS  4  RHEOSTATS 

DYNAMOTOR  BRUSHES— Approximately  400,000 

FUSES — Approximately  800,000  in  stock 

WIRE  and  CABLE— Millions  of  feet 

SWITCHES — Approximately  200,000 

CHOKES  and  TRANSFORMERS— Approximately  120,000 

COILS — RF  and  AF  CHOKES — Approximately  350,000 

TIMERS  and  DELAY  RELAYS— Both  clock  and  thermal  types 

BATTERY  CLIPS— Approximately  50,000 

BUSHINGS  and  SPACERS — Thousands  of  pounds 

CHASSIS— Dozens  of  sizes 

COAXIAL  CABLE — Many  sizes  in  stock 

SPRINGS — Over  5000  pounds — Hundreds  of  types 

JONES  CONNECTORS— Many  types  in  stock 

From  11 ODC  to  60  cycle  AC 

INVERTERS - From  20  to  SOO  Wort 

AIm  mum  400  cycle  aoirt 

RECTIFIERS — Made  to  your  specifications 
NU-METAL  LAMINATIONS— Thousands  of  pounds  in  a  dozen 
sizes 

KOVAR  GLASS  SEALS — ^Approximately  400,000  in  stock  in 
several  dozens  of  types 

CERAMIC  and  HI-FREQUENCY  STAND-OFFS— Approximately 
300,000  in  stock 

TAPE — Celluose,  Textile,  Masking  and  Electrical — All  sizes 
GUY  WIRE — Both  Light  and  Heavy 

INTERCOM  SYSTEMS— Best  Buys 
SOLENOIDS — Approximately  75,000  in  stock 

TELEPHONE  RELAYS,  RETARDATION  COILS  ond  CAPACI¬ 
TORS 

GROMMETS — Approximately  20,000  pounds 

TUBES — Most  receiving  types  and  many  special  tyfjes  in  stock 

IRON  CORE  SLUGS — Over  a  million  in  stock 


■ox  sso-n  UST  pasMfiu  si*.  •  p*s«afH*  «,  cAtir. 


WE  ALSO  HAVE  A  LIMITED  ASSORTMENT  OF 
THE  FOLLOWING  ITEMS  IN  STOCK: 


DIAL  LIGHT  ASSEMBLIES 
DIAL  PULLEYS 
DIAL  PLATES 
PILOT  LAMPS 
EYELETS  AND  RIVETS 
BOLTS.  NUTS,  SCREWS  and 
WASHERS 
SPEAKERS 
SOCKETS 
HEADPHONES 


TELEGRAPH  KEYS 

VARNISHED  nni  VINYL  TUBING 

ALNICO  MAGNETS 

JACKSON  PLUGS 

SOLDER 

LINE  CORDS 

LUGS — T  orminal.  Soldering,  Staken 
POWER  RHEOSTATS 
ROTARY  SWITCHES 


SEND  US  YOUR  SPECIFIC  REQUIREMENTS  FOR  OUR  QUOTES 


324  CANAL  ST.,  N.Y.C.,  13,  N.Y.  WAiker  5-9642 


(Jniversa) 


yncroi  corp.. 


ELECTRONICS  — Apn7,  1953 


SEARCHLIGHT  SECTION 


TRANSPORMIRS— 100V.  60  Cycle  Pri. 

I  VOLT  CT-2*A— l»,00e  ▼.  Ini.  0PM  PkAMB- 


Ue.  Tw9  ItV.tA.  Wlad- 
t— II  V.  •  A.  ar 

14  V.  4  A . W.N 

•«.  14  Tolt  W  Amp.  .  .11 
t4T«ltl  Amp  ....tl.M 
■w.  14  Toll*  Amp  ....HJI 
■m.  C-M  ot  M  Tottt 
I  Amp . I6.M 


RADIO  FREQUENCY  AMPLIFIERS: 

RADIO  FRCQUCNCY  AMPLIFICR  AM-IA/APT 

104  W.  UMd  to  IncrewM  output  TraiumitOim  Equlp- 
puot  AN/APT-I.  Input  80  or  115  V.  AC  W  to 

MOO  Cjolo  600  W . tH.5i 

RADIO  FREOUENCV  AMPLIFIER  AM-II/APT 
140  to  110  MC.;  Power  Output  110  W.  •  .8  AmOA 
Uead  to  ompUfT  output  lUiUr  Troni.  T-M/ APT-1; 
I’owtr  Input  W  or  115  V.  AC  400  to  MOO  crelj 

000  W . IH.SO 

RADIO  FREQUENCY  AMPLIFIER  AM-M/ART 
Prea.  Raapo  W  to  105  MC.  Band  width  S.6  :t  0.5 
MC.  Omd’  to  InereOM  power  output  AN/ARQ-I  to 
150  WattA  Input  80  or  115  V.  AC  400  to  MOO  (^le 
000  W . $50.50 


MOTOR—GEN  ERATOR 

Navy  type  CCL-tllOU,  115  VDC— *  HP— 1T50 
IlI'M.  Generator  17  VOC,  9.8  Amp.  Uraot  Drive 
Price:  101.50 


m 


SELSYN 

2J101  CONTROL  TRANS¬ 
FORMER  WITH  CAPS. 
S7.S  VOLT;  400  CYCLE. 
NEW;  $S.95  Eu. 


BATTERY  CHARGING  RESISTOR 
PANEL 


115  VDC-  8  07  ohrae  M  Ampa.  Max.  Swltohlni 
Hlch-Low  A  Uff.  Charglof  rate:  4-1  Tolt  Celia; 
m«h  M  A.:  Low  15  A.— ILI  Tolt  CeUa:  M.l  Blab; 
ham  117—15.1  Volt  Celia;  lUpb  18.T;  Low  ILO. 
CompUta  wttb  Cabta.  Panel  xlae:  11'  x  M*  x  10*. 
MTl.  by  Ward  Leonard— NKW . Price:  $20.85 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 10  VOLT  DC  OUTPUT: 

115/^tOO  T.  Three  Pbaaa  400  Cyola  Input: 

TYPE  143  w/Tranaformer  A  TR  100  Anw.... $00.10 
TYPE  3FOII  w/TrmiiA.  VB,  A  Blower-%0 
Amp . $$0.50 


DYNAMOTORS 

DYNAMOTOR  and  RLOWER:  9  TolU  DC  Input;  out¬ 
put  450  volte  00  MA.  4500  BPM.  At  8  Yalta  DC  In¬ 
put:  output  MO  VolU  04  MA.  1000  RPM . $4.1$ 

.  luput  Output  Maak  Na.  Prlaa 

14  T.  DC  400  T.  800  MA  BD-$4  $0.8$ 

18  V.  DC  MOV.  TOMA.  0.80 

lljar  M  V.JDCj  440  V.  800  MA.  A 

„  4  no  V.  100  MA.  D.104  U.M 

14  V.  DC  ITS  V.  ISO  MA.  DM-1T5  830 

I4W.  DC  5MV.  ISSMA.  DM-UO  7.80 

14  V.  DC  tOaV  OOOMA.  PBAO  14.80 


14  V.  DC  MOV  OOOMA.  PBAO  14.80 

AU»— PP-TS;  PK-04:  DM-U|  DM-Sl;  $055:  DM.414; 
mPM-IOI.  ale. 


BLOWERS 

ToR  80  eyeU  BLOWXR 
(pletured),  approx.  100  CPM 
DU.  Intake-  r  outleL 

Quiet  runninx _ Motor  Mxo: 

SH'dti'.  n2w  —  not  Gov't 

StUrNo.  1C084  $8.95 

DUAL  BLOWER— flame  aa  RN-6S0  abova,  axeept 
hae  Uower  amembly  In  each  ilda  of  motor.  Order 

N&  ICOOO  . 813.06 

COMPACT  TYPE— 108  CPM.  motor  built  InMda 
aqulrral  caae.4-H*  Intake:  $-%'  x  3*  Dla  Complete 
Mxe:  4-H'  W.  x  8-H'  H  x  t-14'  D.  Order  No. 

ICOOT  . $14.50 

FLANGE  TYPE— 140  CFM,  8-14'  Intake:  $-H'  DU. 
Complete  aUe:  8-14'  W  x  T-14' H  x  0-H'  D.  Order 

No.  1C80T  . $13.55 

FLANGE  TWIN-  -275  CFM.  4-14'  Intake:  $-14'  x  S' 
Dla  Complete  alia:  ll-K'  W  x  0-%'  H  X  7-1/18' 
D.  No.  ICOOO  . $21.85 


AIRCRAFT  CONTROL  CABLE— 3/32*— 7  X  7 
Strand.  Waathararaafad,  Gaivaalaaa,  Prafaraiad. 


AERIAL  WIRE— Phoephoroue  Bronie  *10  Stranded, 
too  lb.  taiL  Weatherproof.  150  ft.  on  Reel  RL-3 

with  CUpa  . $1.50 

TELEPHONE  WIRE-S  Cond.  eopper  A  ateel.  525 
ft . 54.75 


■  ANTENNA  EQUIPMENT 

MAST  BASES— INSULATED: 

MP-132  BASE— (Aa  llluatrated  U  left)  1* 
heary  coll  cprinf,  1'  IneuUtor.  Orerall 
length:  11-14'.  Weight:  S-14  lha 

Price . 83.05 

MP-8.33  BASE — InauUtad  type  with 
heavy  coll  ipilng  and  S'  dla.  InauUtor. 
Rrgulrea  O'  hole  for  mounUng.  Weight: 

MAST  SECTIONS  For  ABOVE  BASES 

Tubular  ateel,  copper  ooated.  painted.  In  8  n.  aeo- 
Uont,  icrew-ln  type.  M8-53  can  ha  uaed  to  make 
any  length  with  M8-51-51-S0-49  for  taper.  Any  leo- 

Uon  . . 580  EoMh 

Larger  Diameter  Section:  MR-54 . Sl.M 

AN-104H  Antenna— 100-156  MC.— Steel . $.H 

.VN-104B  Antenna— 100-150  MC.— Copper . 1.80 

AM-llT  Whip  Steel— 0  F^  Length .  1.88 


ADDSttS  DEPT  E 


All  Prieee  Aro  F.O.B.,  Llaia.  Obla 


FAIR  RADIO  SALES 


25%  Deoacit  aa  C.O.  Order* 


132  SOUTH  MAIN  ST 

LIMA,  OHIO 


THt  NfW  WONDin  or  I 
ntcrroNic  CO  HT  no  L 
CAN  U  YOURS  FOR  RRAC-  i 
TKAUY  NOTHING  | 

Yau  fel  the  aoaaplata  autfll,  j 
laelualna  aablaat.  8  takw  | 
(I28L7GT,  0L8883.  0LMI8)  | 
aad  wlHns  diagram.  j 

aaah  $0.00  EJI 98  ! 

.  “t  I 

Can  aaelly  and  aalakly  ha  I 
aiadi8ad  tnm  EUMraaU  Ra*  • 
nal*  CantrM  of :  TraataRUrt:  | 
Tur*  RadU  and  TV  oa  aao  i 

at;  Opaa  aM  Claaa  Garaoa  I 
Dear*  Ruai  yaar  ear;  ata.  I 
Sehaaiatia  dlaarau  laaladad  ■ 

at  Na  Extra  Caat.  I 


a  000  Ohai  Callbratlaa  a  1  Magahi 


a  rSK.Ohai— •/,  Watt 
a  I  Matnhai — 'A  Watt  Carbaa 
a  ISOK-Ohn— <4  Watt 
a  I  Matehai— </4  Waft  Carbaa 
a  47K-0hai— lA  Watt  Carban 
a  2  MHahm— %  Watt  Carbaa 


Central 

a  I  Maoabai— </4  Watt 


a  I  Maaahia— <'v  Watt  Carbaa 


a  Pilat  Laaip, 
Type  44 

a  Naan  Balb— 
NE.2 
a  Central 
Hoatint 

a  Bottom  Plata 
a  Eieuteliaaa 


ala  CaatrM  af :  TraataRtara:  |  HOW  CAN  YOU  L08ET  Theaa  paru  aro  certainly  worth  THRER  TIMES 
ura  RadU  and  TV  ea  and  i  thla  aaualng  low  ooat.  Tho  General  Electric  Thyratren  Type  GL-500$  tuba 
8;  Opaa  aad  Claaa  Garaaa  I  alone  ooau  $8.80  arholeaale.  Bealdea  oonUder  tba  plate  aenattlra  raUy, 
Uar*  Ram  yaar  ear;  ata.  I  flUmant  transformer,  tubea,  eond*naan,  realitart  (many  of  them  1« 
ehamaUa  dlatran  laaladad  '  praeiUon).  No  matter  how  you  uae  It,  hare'a  a  great,  great  red-bot 
t  Na  Extra  Caat.  I  ^rgaln.  Operatea  on  IISV  AC. 

MANUEL  KLEIN  CO.  94  Chombsrs  St.,  Now  York  7,  N.  Y.  REctor  2-6460 


]0  Seconds  to  24  TiMBr 

A  iNHid  wound  oloctrk  TIMIN6  SWITCH 
Pointar  movaa  bncfc  to  ZERO  and  ahuta  off 
RADIO— TV — Eluctric  Mixur — Phot^raRkl* 
Davtcaa — Tlmu  Dutay  utc.  Fumitliud 
wlHi  CnHbrotlun  Ckurt  and  PointurCl  94 
Knob.  OlR^t  burtabi  wo  uvur  h^.  ^ 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

UOr.  OOeyeUSOBPM....  $2.60 

110  r.  00  eyoU  1/10  RPM..  $2-35 

'NNSn  no  V.  00  oyoU  1  RPM...  ...  $2.85 
no  T.  00  eycU  I  RPM. .  ...  $2.00 
880  T.  00  cyeu  t  BPM . $1 .65 


ISOLATION 

TRANSFORMER 

Btap-Up 

$10  voUa  to  116  voIU 

Btop-Down 

118  volU  to  190  volU 

»«• . $2.85 

115  volte  to  57  volte 

MARKTIME 
S  HOUR  SWITCH 

A  10  amp.  timing  davlea. 
Pointer  movre  hack  to  aero 
after  tlnm  ilapaaa.  Ideal  lor 
abutting  oft  radloa  and  TV 
aau  when  you  go  to  bed. 
liailted  aupply  at  thU  ape- 

elal  PRICE . $4.90 

AUe  avalUbU  In  18  min..  SO  min.,  1  hr.  at  $0.00 


REDMOND  Pawarfal  S'  Blawar  ar 
Vaatllatar  IIS  rolu  AC  00  eyclea  18 
watta.  For  Kitebau  —  Laboratory. 
Beat  or  Cold  or  ChandraUi. .  .57.10 


Genuins  TELECHRON  Motors 

1 1  ■  $  kpm . $2.90 


eo  RPM..V.  ^ 

Om  •!  Meli 

$15.00 


Aaaortad  Micro  Switebaa,  Aero  Bwltcbea,  C|  fM 
MXJ-8wltchc»  . 5  for  ▼  '  'WW 


DIO  YOU  EWtR  WISH  FOBn  SVaawoP 


RED  HOT  ELECTRIFYING  BARGAIN! 
THYRATRON  REMOTE  CONTROL 

Strvicamta  •  Hebbyitti  •  Humt  a  Exparimantan  a  Radio  SchooU 
Hore'a  the  chaaee  of  a  Ufetlma  to  own  a  genuine  Thyratren  BeeIxonU 
Remote  Control  oT  your  own  at  a  fraction  at  lu  regular  prloet  ThU 
mliAty  handful  (only  5%  x  0  x  814)  of  mlracU  control  ean  be  made  to 
perform  hundreda  of  praetlcal,  faadnatlng  feaU  of  remote  oontroL  A  com* 
pleto  aohematle  ahowlng  the  circuit  U  Included  with  each  unlL 
IT'8  A  aTEALI  Buy  It  luat  for  the  parU  ahxM.  Taka  It  aparti  Look 
wbu  you  get:  Valuable  parU  and  tubea  galore  that  you  ean  ao  eaally 
uia  In  any  other  radio.  AmpUflar,  etc.— or  for  experlmenUng. 

LOOK  AT  ALL  TNI  PARTS  YOU  OtT 
•  l^7QT  a  SK-Ohm— I  Watt  WIrawaaad  a  Filament 

a  aL.igl0  a  828  Ohm— (  Watt  WIrawaaad  Trantfermar 

•PA;!!*!  .  a  8K-Ohm— lOWattWIrawound  a  Central  Ralw 

a  ISMfd  #  liSvalti  a  2008  Ohai— I  WattWirawauad  a  Switch. SPOT 


>*»  IS  AMP  MKhoE  SudVCH 

wnrnmmmmmmm 


AU 

PRICES  E.O.D.  N.  y. 

tsr.  1 

IV23  1 

iLAn  IMS 

64  Day  St. 

Naw  York  7,  N.  Y. 

CARRIER  EQUIPMENT 

Waatara  EUetrte  CF.IA  O-ahaanal  aarrtar  taiaghana 
tarmlaale. 

EE.IOl.A  O.ehanaal  1080/28  ayela  earrUr  rinaar*. 

CFO-B  f-ehaaaal  aarrUr  allwl  raoulatad  tataalwaa 
tarmlaali  MmplaU  with  fanr  ehaanali  IIKIO/28 
ayela  rtnoing. 

CFO-B  4-ehaanal  pilot  ragalatod  talophaaa  ra- 

C.42.A  V.  F.  taUgraph  In  from  2-  ta  I2.ehaaaal 
tarmlaale. 

FMC  I  cr  2  ehannelt  eanier  telephana  termlaali, 
aatematie  reualation,  Ouglex  •Unallnt  each 
ehanaal  Carrlar  fregaeneUe  aheva  U  KC.  lOaal 
far  addlao  ehaanali  above  type  "C”. 

CamjMaU  aagiaaerlno  and  Initallatian  aarvleaa 

RAILWAY  COMMUNICATIONS,  INC. 

Raytown,  MItsouri 
Tolophono:  FLamlng  2121 
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miH 


SEARCHLIGHT  SECTIOH 


DIREaRON  SELENIUM  REQIFIERS 

M'fochirar 


FILTER  CAFACITORS 


SELENIUM  ROWER  SUPPLY 


0  to  UTDC/I  Ampb  VarUbU  OC  fUMilf.  nnoMn 
and  BOipWUly  built— InM.  llSf/Mof . tlMt 


TRANSrORMER  SPECUU 

•  llfT.  PRl— <V.  •  IN  An».  UC.... 


*  N«w  Mluniwia  Rectifier  Tramfermen 

***  '^1  **  «»«•«  le.  1  4  \B|ia. .  tt.TS 

ilEC;  •,  IX.  !>.  14.  and  M  {  IX  Ajapa .  M.TS 

nlla  C  X4Ampa .  U.TI 

CoaUaaaaa  Ratinjn  I  SO  Aram .  ie.n 


Womb  alaetilo  lUMr  Cbokae.  Brand  Naw.  Hor- 
matloeHy  ioalail.  •  hr  •  XM  Bia.*7S  obma  U.& 
raaUUnoa  11  KV  TMtlna.  Onlr . N-M 


•  Now  X allium  WaiUtlai  dwhaa 
4  Amou.— .«7  Hr.— d  akaaa. . .. 
U  Am^— .n  H«.— J  alHn . . .. 
M  Amna.— AM  H«.— .AXf  alam . 


a  Jnaiaa  I  War  Sooint-Oat  9B-1M 


a  Naar  Tuba  Caruoa-Holdt  IN  Tubae— ....Me  ae. 


JOBBERS  .  .  .  LARGE  QUANTITIiS 
OP  W.E..  COMPONENTS,  XEMRS, 
CAPACITORS,  ETC.  WRITE. 


a  PadaMal  laaolator— r  hlih . M/XZM 


a  Ifallorr  II  Volt  Vlbrapaek— NBW— Mf  V 


H8  12  KW.  POWER  TtlODE 

CS  /VuOUwiTH  16  VOLT  FILAMENT 


XFMR.  (TAPPED  AT  IIV.).  220  V.  PRI¬ 
MARY— COMBINATION— ALL  NEW. 
WRITE  FOR  DETAILS . $105.00 


I'CM  — Hrtaaaa  CnHiada  War  Nataira  Tuhaa 


Warrawtr  eaipi^«|^aal<twlaa^^^^Mib«^.^ 

C^STraLaTala  Eanraa^Canaalf 

7JB4 . U.n7,UKM...M.7f  17HM...Xajl 

1MMA..XLM‘^  UIIM...NAI  r  MCM.  IMI 
XXLMA  ..a.N  ltTB4....iMi^  H&4A..M:8 
iACM....xtAai  iTBMA.  i4.n  xirMA..iiAi 
UAM....nAi  Qtn....nM 


RADIO  TELEPHONE  SETS 


Waatara  Daatrla  4  Chamial  flUa-to-Bhora 
Brand  naw.  Mada  for  V.  B.  C.  O..  dahiza.  eo 


Inciludaa  Iranamlttar  raeataar  and  buHt-m 
anpplr  for  1l-aolt  D.  C  aaaratloa.  OparalM 
I  tbrooch  1.0  maa.  t  Watta  autcuA  Our  prloa  t 


a  W.l.  Puah-to-Talk  rX  Hand  aata  Brand  nair 
with  4  Coed.  Cotlad  oorda.  Modal  F.|.BW-X 


NEW  AND  MORE 


COmPKtHtNUVl 


a  Waatam  Blaatrlo  U'  Blaal  Conm  I  Orar  rapala— 
ISVl*  X  If*.  Brand  naw . Tll.Bi  aaah 


REUT  SALES /  » 
CATAlOe  / S 


Trimaa.  Modal  IN  **Faatharwal 
Naw,  In  orld.  mfr.'a  earton  4,0 


"  HaadaaURBand. 
ohmi . M.N 


a  BHIay.TiM  BMCII^  Cryatal  Blandarte 

Naw— IN  EC  and  l.OM  KC  BAB . IBLN 


NOW  RfAOr 


a  LM  FBEOUENCV  MITtll— INT.  MOOULATOm 
— Orlc.  Book.  With  axtaraal  AC  Powar  BaxaM 

ihmI 


surw  fo  BWIMf 
fof  yovr  copy 


floloy  t-414ft 


IV 


WBITE  ON  TYPES  NOT  LISTED 
Tanat:  FOB.NYC— 2X%  Daaaatt  wHh 
aaad  tall  raailttaaaa  la  aam  COD  akarm 


•MM  full  rMBittaAM  w  mm  COD  eHiftw  wiwii 
flmt  (0.4Ba>  N«t  It  ten All  ■mliMitltt  iii  i  ■el—.liu 
•aaraataad.  Pbaaa:  BEatar  X.XM2  UBBBTT 


ttmw  TOBX  C.  K  T. 


133  W.  CMKAGO  AVI. 


PEPT.d.CNICAM  II,  lU. 
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METERS 


Shallertu  I20-2A3.  LaMar. 

30  tr  2M  ahn . tZ-H 


INVENTORY  LIQUIDATION! 

•  M«w>-24  volt— rtvaralMa  or  aaoaOa  >  la  34 

a  Smo  tVM  watara  raetMaO  far  lltV  ar  22tV 
AC  larvlea. 

a  Alr-4rlwa  OIraetianal  lyra  oaaipaaiM. 
a  Rad-and  haarlaa>- 
o  Matar  drivan  vaeaum  taaiaa. 

•  taatKlS  ralaya. 

Writ#  far  eaaialata  Hit  aad  aaoelReattana. 

Bvaitct  to  ^ar  aala, 

LLOYD  PRODUCTS  CO.  PROVIDENCE  3.  R.  I. 


COMPETITORS* 

TEAM  UP  TO  BUNG  YOU  ONE 
GREAT  ELECTRONICS  FIRM 
GEARED  TO  SERVE  YOU  WITH 

HARD-TO-FIND 
PARTS  &  EQUIP. 

Just  a  partial  list  of  am 
prosont  stock: 

•  RC-348  •  BC-342  •  ART-13 

•  ARC-3  •  APN-9  •  LM 

•  IC-221  •  BC-611 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  ottontioR  to  oil 
iRquiriof — all  longuogM! 


Attp;  Schoala,  Loba,  Hamal 

WE  PAY  MORE 

FOR  RADIO  PARTS  A  EQUIPMENT 
Caah  la  aa  yaar  laralai  aaalpaiaal— 
ar  ata’II  trada  far  Maiatlilaa  yaa  raaily 
aaad.  Writa  tadayl _ 


HARJO  SALES  CO 

*  Faraiarly  CANDEE-AIRCO  aaaiMnad 
with  Alvaradia  talaa  Co. 

4109  BURBANK  BLVD. 

P.  O.  Box  11B7 
Magnolia  Park  Station 
BURBANK,  CALIFORNIA 

CHorlMton  0-14MoROcliwoll  9-1070 


SEARCHLIGHT  SECTION 


CONDENSERS  -  REL.AYS  -  TUBES  -  METERS 

ALL  NEW  MERCHANDISE— EVERY  ITEM  GUARANTEED 


I— mill  OF  AMERICA 

137  Hamilton  St.,  New  Haven  11,  Conn.  Phone:  Spruce  7-2513 
New  York  Phone:  LExington  2-6354 


4PDT  RELAY 

M.S  v4c  coll  3M>,  300,  400.  533  ohm 

or  tA.your  specs.  ConUcU  SA  #  30  vdc.  .33-55 
5KLAY  3PDT  84  vOc  350  ohm  cAw  Tm  K.  3.55 

RELAY  4PDT  13  vdc  70  Ohm  mtdmi . l-Tt 

TIME  DELAY  relay  Cramer  TD3-1M8  117Y..t4.5E 
5  BAND  CONVERTER  Navy  CO-4eABW  10  em.55.tO 
ISOLATION  XPORMSR  35  watU  115Y  pfim.«  me. 
115v  or  135v  A  0.3.  .45A  Up  SV^xaV5aS'’.3.4B 

5EL5VN— IPS  115/50  ▼  400  odea . ti.55 

BLOWER  MOTOR  400-1800qre  llty  BAD  J31C.  7.5E 
SILVER  TRIMMER  Brie  T83A  1.5-7.  7-45.... 30« 
LINK  mobile  xmtn  #35UFlf  30*40  MC.  .330.30 
tUBMINIATURE  tube  aoeket  5  pin.  100  far  10.00 
POWER  XPRMR  70Oyet  175  ma.  5M3.  •.3M4.4.3t 
CHOKE  4H  70  ma.  .55«  8H  70  ma  110  oh^lSe 
VARIABLE  a-15  mmf  Hammar.  HP  IVD**  ehn.OOe 

AN-3 100- 1 08-38.  PL-68.  83-lH.  JK-»A . 304 

BIRTCNER  CLAMPS  SSOA.  0303.  5300 . 334 

PUSES:  3aE.  ase,  mdl,  fn^mikea,  awitchw,  1  poU 
SPARES  for:  BC-ISSOA.  Mfkl  1  Radar.  AN/Tm*8 
008  Silver  Mice  CMSO.  Aak  for  hulleUR. 

EMPIRE  ELECTRONICS  COMPANY 

409  Avanaa  L.  Braaklyn  30.  N.  Y.  aavardala  2-2411 


FOR  SALE 

TanWaia  Wlra:  ..OOr->,OI*— 4IS*-sOr— .W— 
.nr  RIbhaa  .00ral2>' 

Kavv  tahlnt:  ^.'—^'00.10%  at  aiaaataatarara 
»rlM. 

P.  ALEXANDER  115  W.  234  St.,  N.  Y.  C. 


PANORAMIC 
SONIC  ANALYZER 

EXCELLENT  CONDITION 
ImmaOlata  Mtvary 

WARREN  PLASTICS  CORPORATION 

WARREN,  PA. 


April,  /953  — ELECTRONICS 


CONNECTORS 

h  Stock  hr  Immediate  Deihery 


OIL  CONDENSERS 


SYNCHRO  (-t-S-M  —  fOV  —  Oaay. 
MARK  12— Mad  2  Ty»a  IOC 

$2.71 

SYNCHRO  —  lO-ll-IO-M  —  MV  M 
ey.  MARK  I  Mad.  2  Tyaa  SC. ISAS 


4.  IISSVOC  MSAU4SS 

5.  tSSVDC  ISWn  IAS 

S.  SSSVOC  CTTSaVTSStK 

US 

S.  ISSSVOC  TJU-tSSM  2.M 

S.  MSVOC  Aissssn 

TnaOAin.  SAJ 
S.  MOVDC  a>7SUErSSiV 

2.TS 

S.  SSSVOC  Tyaa  OAk— 

AUU  2.TS 

U.  SSSVOC  S-UU74S  WH  2AS 

SS.  SSSVOC  CPTSUOnStV 

IAS 

U.  2MSVOC  TJ  2S1M  SA2 

2.  (osvAC  KC  tsas  US 

2.  ttSVAC  ACR.  US 

$.7$  SMVAC  fSirSSI  U7 

S.  SStVAC  M7XM  SA( 

S.  MOVAC  KOC  ASM  $.2S 

12.  MtVAC  V4t21  Ul 


Haydaa 
Synchro 
Matara 
IIS  VAC 
S.S  watt 
•/,  RPM 
S2.7S 
2.2  wan 
I/I2S  RPM 
$2.41 


Cramtr  T.O.  rtlay  1 15V  $0ty.(3  ar 
4  laia)  . $3.25 


VITAMIN  Q  IS  M— I5SVAC  SStn— 
SSt-MM-PI  . $S.2B 


MPO  VOLT  TYK  PRICR 
Atl  7SSSVOC  f2SP*27 
A  TISSVOC  fCP7S010niS4K 
A  ISSMVOC  f2SP4N  .t.tt 
A-A  TSStVOC  f2SPn4 
■M-AS- 

.2$  2ISIVOC  S1$-MS4.P1 
VMawila  Q 

.1  ASisvoc  nsms  i.u 
A  SSSVOC  CPSmCP40$V  .09 
A  ISSOVOC  2009  ACR.  klS 
.S  astovoc  CPTtC10Ki04K 

1.U 

.1  4000VOC  4Sn  AKR.  S.M 

1.  tOOVOC  fTJUOSlO  1.11 

1.  liOSVOC  CPTOCIKOIMKK 

US 

1.  2IOOVOC  TJU2S0100  2.7$ 

t.  2MOVOC  TJ-2S0U  1.2$ 

1.  MSOVOC  f21P42  1.7$ 

1.  40MVOC  CPTOOIPMIOSX 

7AS 

t.  SOOOVOC  42K  IMTCRKEN- 

CAP  UTMSS  12AS 

2.  IMSVOC  XLSUW  19-2  2.U 

2.  ISiOVOC  ISM  AKR. 

2.  attOVOC  TJU20S20  2.M 

2.  2MOVOC  cans4  2AS 

2.  2900VOC  TJ-aSOMO  4.N 

2.  40StVOC  nsrtJ  $4.7$ 

2.  SMOVOC  f2SFM^ 

2.  iONVOC  MM  AkR.  lUS 

2.  MMVOC  SO-T2VMS  17AS 

4.  lOOVOC  mfioi— 

CP70R1PP2MK  U9 
4.  MOVOC  EKURRWS-4 

KC-MK  IAS 
4.  IMVOC  TMOliM  2A7 

4.  lIMVOC  TO  10044  Q  IAS 

4.  SSSVOC  CrtSKlKPSMV 

US 

4.  SNVOC  CP7S01FF4MV 


RHEOSTATS 

TyH  i— IM  aha  M  waR....SI.M 
Tyaa  K—  2S  ah«  IN  waR.  ...$2.M 
Tyaa  H—  IS  aha  2$  wan....$I.H 

SPRAGUE 

PULSE  NETWORKS 

7-E3— .S.IMO— SOP . SI0.25 

IS.E3— .S.S3S— 32P  . $I7.M 

I0.S-E$.4,  $-200— ISP . $22.M 


Wntan  WATTMETER  Madal  S4I 
0-4  KW  250  V.  20  aaaa. ..$20.75 
Vattaatar  Waatlnihaata  Tyaa  NX3S 
O-SM  V  DC  3'/a'  rA  FS-I 

MA  . M.M 

e.lSOV  AC  TyH  NA-3i  FS-I 

MA  . $7.SS 

0.- 150V AC  Burllnatan  r . $4.7$ 

M.tar  S-ll  MA-DC  Waatlnahaaaa 

RX.37  4-  aaaara . M.M 

COUNTER  Vatdar  Root  Ratahat  $ 

Nuabar  Tyaa  1144 . t.M 

W.it  Valtaatar.  NA-3S.  Styla  BS- 
4$4$0.|.  O-ISO  V.A.C.,  r  raand 
S7.9S 


AMPLIFIERS 

G. E.  Sarva  tyaa  2CVICI44eCY, 

no  tuba.  . $l4.tS 

B.ndix  CM-MISI  Far  .ynehra  radar 
aauiaaMnt — Inaritinalorata  $2S.2S 

ATTENUATORS 

0».n  tyaa  H-994.Z.  7500/3900— 
20  B  tf.a . $4.25 

TA.iaM-2.  75M/39M . U.2S 

H. 950  Bal  “H”  lO.OM/SO- 

UOB  . $2.75 


HP  TRANS-MICA 

Tyaa  G3.  OMI— 35KV . $3$.M 

Tyaa  02.  0001  afd.  f002afd.  0005 

mfd . $ie.N  aaab 

Tyaa  H.  .Olafd  230V  taat 

SCM30AI03M . SSUO  aw  a 

Tyaa  1443.01  I2M  V  taat 
FCM4SBI03K . f30.M  aar  a 

TRANSFORMERS 


Saa  12  V  20  VA . $.73 

Jaflartan  Pr  1 10  V  M  Cy 
Saa  13  V  2  Ana . 1.73 


Clars  Tslsphone  RELAYS 

1.  Plot  liv  Tyaa  C  SODS  Ohn  « 
VOC  SPOT  (INC-2NO)....t3.M 

2.  Plua  la.  Tyaa  A  24  V  AC 

SPST  . $3.2f 

3.  Tyaa  C  ISM  Ohm  24V  DC  4PST 

(INC.  3N0)  . $2.73 

4.  Tyaa  C  3S  Ohm  I.  3  VOC 

OPST  . SI.M 

3.  Autamatia  Elactrla  14.  DC  ISM 

Ohm  N  O.  OPST . 32.34 

Struthan  Dunn,  Tyaa  8BXXIISV0C 

OPST.  4  ama . $8.73 

Strathara  Duaa  Tyaa  8BXX32VOC 

OPST  4  ama . H.S4 

Struthara  Dana  Tyaa  IBXX  lltV 

ACS  ama . 12.17 

Struthara  Duaa  Tyaa  IXBXIM  V  AC 

OPDT  . S3.7S 

Guardian  Tyaa  IM  AC  12  V 

SPST  . 31.12 

Pottar  BramSald  Tyaa  PRS  SPST. 

IISV  A.C . 31.28 

Pattar  BrumSaW  Tyaa  PRS  0  SPOT. 

48V  DC  . SI.M 

Pattar  BramSald  Tyaa  PR7  SPOT 
3I.7S 

GE  Tyaa  CR  27SI.BI0SNSS  OPDT 

lO.OM  ahm  oNI  . 31.78 

Slfma  12  VOC  SPOT  Uxa 

GE^Iyaa  CR  noV-^iWPM'  SP^? 

10^  ahm  Call . $1.43 

GE  tyaa  CR  2791— BI09N3S  OPDT 

10^  ahm  call . 31.78 

GE  tyaa  CR279I— BI09U39  200  ahm 

aall  . 31.13 


LEONARD  GREENE 


381  Tremont  St.— HA  6-4794 


BOSTON,  MASS. 


Pla 

}*ClTt 


tWF19.r.2 


SOKV  ^.v. 

stt^v  u. 

•MV 

•MV  TLAD. 


.1  lOKV  M.ii  4  •MV  i.H 

.1  l«KV  |4*i|i4  1«MV  Lm 

.1  IBKV  i•.•i;4  IMOV  2lti 

.l-.l  7BMV  i.si'4  MMV  4.M 

.1»-.U  MMV  &.M>4  »OMV  7.H 

.S  lOKV  M.|B'4  40MV  P.U.II. 

.•  I4RV  i7.l|'4  fOMV  F.W.II. 

.M  BOMV  l.li  4-4-4  BMV  2.M 

.M  JOMV  t.r“  -  •  — 

.1*  40MV  1.1 

.14  ItKV  ll.| 

.14  lOEV  llj 

.14  40KV  IM 

.1  iOMV  1.4 

.4  1«KV  14.1 

.4  tlMV  1.3 

.4  3MOV  1.1 

.4  34MV  2.3 

.4  40MV  2.] 

.4  4M0V  1.] 

.4-.I  tOMV  .< 

.4-.4  tOOV  .1 

.4  14EV  44.1 

1  4MV  .4 

I  4MV  .1 

1  IOMV  .4 

I  14MV  1.] 

t  IOMV  1.1 

t  34MV  Lj 


•MV  1.44 

M«V  Tm 

IOMV  2.44 

4MV  1.14 

•MV  1.41-2.is 
•MVAC  I.Sf 

IOMV  i.ii 

14MV  4.44 

IOMV  y.it 

•MV  1.21 

•MV  2.21 


o^w,  ooiiu.  /wi 
7000.  8000.  0100  4  10.000  MMtd. 

PRICE  SCHEDULE 

5  to  7SO  mmld . 

1000  to  1500  mmld . 

2000  to  5100  mmld . 


CONDENSERS 


MICRO  A  TOG.  SWS.  -  RELAYS  - 


OIL  CONDENSER  SPECIALS 

Smfd-IOOOV . $1.99  4  mM-600  V . $1.25 

S23KI4'(i2  X  X  l-S/16 

8  mfd-600  V . $1.49 

1  mfd-1000  V  . $.75  "I 

Tjr  lOfllO  (Roxfd)  I  6  mfd-150  V .  $.35  I 

Thrw  t4nn.  dual  3  ruf«l  oil  cond. 

1  ^  mmiM  1  AAA  V  ^A  ’"^****  hr«cEH4.  4H'  x  1%'  s  I*.  Ideal 

Id  mfd-IUUU  V . dd.dU  for  audio  rroMOver  networka. 


POTS 


SEARCHLIGHT  SECTION 

r  biESEL  dEN.^ 

:25  KW  3  pkoM  60  cy.  HHi; 
dMMl.  G.E.  9M.  Co«pl«ta  with' 
[cMtr^  POmI  a  starting  botttf-] 
^•ct.  Rtody  for  irnmndiato  opnra-' 
tion.  Goaronttod.  P.U.R. 


MICA  CONDENSERS 

5.  a.  8, 10.  15.  25.  SO.  84.  3S.  50,  70.  75.  100, 
140.  150.  185.  200.  230.  2M.  250.  m.  350. 

ROn  44M  Atn  KAA  am  smA 


SILVER  MICA  CONDENSERS 

7,  24,  25.  33.  50.  00.  75.  *5.  100.  120,  150. 
170,  270.  aOO,  330.  .390.  400.  450.  500. 

750.  800.  1000.  1400.  1450.  1700,  A  2500 
mmld 

7  to  95  mmld .  Me 

1000  to  1700  mmld . 14c 

100  to  800  mmld .  *0 

2500  mmld . . I4e 


SpocinI  S.  Mica  Kit— 100  @  $4.50 


TYPE  "AB"  POTS  $.BP 

OHMS  Shaft  OHMS  Shaft 

M  IVi  4  2MM  I  1/4  *  1/S  LS 

•0  lit  LS  ,  ISOM  4/|  A  1/8  S  I 

140  1/4  a  !  lOM  1/i  a 

•M  a/a  •  !  400M  t/i  ls  I 

»M  a/i  At/4  8  I  400M  1/4  At/8  8 

lOM  1/8  8  400M  1/8  L8 

14M  1/4  8  '  lOOOM  I/S 

SOM  1/8  is  A  4/8  8  ;  tSOOM  S  1/8 
3SM  1/8  f  '  aOOOM  1/8^ 

MM  1/8  L8  SaOAM  l/j  LA.  S/li 

aOM  1/4  ,  MOOM  1/i  8  A  1/8  8 

40M  1/8  LA  A  S/8  (3 

100M4/8All/t  •Nao  l/tLA^ 

lOOM  4/14  I  Maa.  1/8  8  A  1/8  L8 


—  TRANSTAT  — 

115  V.  1  ph— ,  100  nmpf..  Km. 
115.  Rang*  0-115  V.  Amartran 
#29145.  SpaclaHy  prk*4. 


HI-VOLTAGE 


CHANNEL  CONDS. 


1000  1/9  I 
lUO  1/4  R 

,ojj  jmfaaw. 

SOM  l/lLl 
44M  1/4 

40M  1/8  LA  A  S/8 
lOOM  S/8  A  I  l/t 
lOOM  4/14 
140M  1/88 


WANTED 

Condensors  of  oil  typos  in  any 
quontity.  Also  oHior  ttondord 
compononfs.  Top  prkot. 


iiriPMi  prvTV  UU9  ruaav^i  man 

lualltj  ronitenoer  to  be  of  out.itandlnf 
talue.  Carton  of  34.  neifbt  *  aa 
42  Ibe.  I^argH  qua.  available 


Spociol  Mica  Kit — 100 


IMOV  SISS  ■  ^  . ^ 

•OMV  n.u.n. 


LOW  TEMPERATURE 
TEST  EQUIPMENT 

KOU>-HOLO  teat  unit  100  In.  long,  14  In. 
wide,  44  In.  high,  with  three  circular  Indi¬ 
vidual  test  chambera  IS  In.  In  diameter. 
14  In.  deep.  Chambera  equipped  with  fana 
and  heating  elamenta  tor  humidity  con¬ 
trol.  Control  panel  84  In.  wide  by  •  ft. 
high,  with  recorders  for  temperature, 
preaaure  humidity,  and  altitude,  etc. 
Timers  for  automatic  control.  Complete 
with  two  York  compresaors,  3  A  5  HP,  and 
a  vacnun\  pump  for  altitude  conditions. 
Equipment  practically  new. 

PRICE  44500.00 

TEST  EQUIPMENT  I-13S-E  for  testing 

Handy-talky  BC-<11 . PRICE  450.00 

11  KVA  Hosklna  Hydrogen  Furnace,  with 
pyromctere  and  controls. .  .Price  41400.00 
MAZDA  lamps  41t-A,  amber  lena  large 
quantity.  Tungsten  leads.  (0  mil  diam¬ 
eter.  21-24-27-33  MM. 

1.8  KVA  400  cycle  115  V.  Qsnerator. 

ELECTRONIC  PRODUCTS  CO. 

ST.  CHARLES,  ILLINOIS 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
lULIS  A  CYLINDERS 
WRITK  POR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7-1200 
M.  R.  #1  Boa  44X  Kaypart,  N.  J. 


MICA  RECEIVING  CAPACITORS 

BRAND  NEW.  uauaad.  Bllmr  oad  rogular  irom  SMMP  la  AIMFD  la  «l%. 

10%,  5%.  2%  tolaraBCOs.  Stoadord  Broads. 

ImmMSfmtM  De/ivery — Far  below  maautoctiirers  Prkc.  We  will  bay  your  torpim.  Top  Prices. 

'^£ry^»  electronic  surplus  brokers  REHer^.H. 


ELECTRONICS  — April,  1953 


BRAND  New— FULLY  GUARANTiiD 


MICROAMMETERS 


WESTON  301 

ORIGINAL  WESTON  BOXES 
0—20  MICROAMPS  DC 

• 

3  Vi"  ROUND  FLUSH  MOUNT  BAKELITE 
MFD.  FOR  TEST  SET  TS62....No.  KS9490 


*9 


95  ea. 


MANUFACTURERS 
QUANTITY  AVAILABLE 


Ratad  Acceaata  10  Days 
Otiiara  25%  with  ardor 
Balaac*  COD 


(ACTUAL  PHOTO) 


SPOT  DELIVERY  GREENWICH  SALES  COMPANY 

INSPECTED  AND  APPROVED  Cortlgadt  St.,  Now  York  7,  N.  Y.,  DIgby  9-3B13 


SEARCHLIGHT  SECTION 


SURPLUS  SPECIALS 

Aainttor— WwtliitliMH*  Tyi*  AX— Ba.  Am*.  Typ* 
C-MA.  a-MO  amiwrM  D.C.  with  wtcMni  dntnt. 
t*  black  face,  lutnlnccewit  naU.  New — orldBal 
born.  Mock  «A-ne . Prica  I7.M  aaah. 


VaH-AaawtN’— Otaaral  Elaotrla  Tyaa  OW— Model 
SSBAAL.  0-60  amperci  D.C.  and  0-M  TOlU  D.C. 
1'  Mack  fact  with  lumlneaent  nalo.  Meter  read* 
onrrent  witb  depreee  nrltoh  to  read  roHi.  Baide 
mater  morameot  it  I  ma.  Bu.  Aero.  Type  A-00. 
Bhunt  not  lacluded.  New— ori«lnaI  boxea  Btoek 
OA-61  . Brita  (7.M  aaali. 


VaH-Aaiaiattr— Weetaa  Medal  iOO.  Typa  221 -P. 
Tbia  matar  U  Ideotloal  to  E-M,  except  oomea  com¬ 
plete  with  matched  •hunt  for  00  ampere*.  New— 
orUtnal  boxea.  Stock  «A-StA....Prlta  |a.ltaatli. 


Velt-AaiBMttr— fieneral  Elaetrle  Typ*  DW— Model 
SSBAAIi.  0-W  ampere*  D.C.  end  0-M  rolta  D.C. 
t*  black  face  with  hudneaceot  aeale.  Meter  reed* 
curreot  with  deprtta  awltch  to  reed  roMt.  Bn.  Am*. 
Type  a-M.  RhMK  Dot  auppUed.  New — arl«ln*l 
boxea.  Mock  »A,tM . Prie*  M.M  aaah. 


Lleald  Level  TrantailHer — Geaeral  Cleetrl*  Typ* 
OOTJI7AIM— Ineerta  8H'  and  ha*  a  ID*  arm.  14 
volU  D  C.  Daripnad  for  uae  with  Type*  DI-M  end 
DJ-11  Indleatora.  New— orlplnal  boxea  Mook 
•A-M4  . . Prie*  $4.71  teak. 


TaalBi  Meter  ("S"  Meter)— Werton  Model  006 
JyO*  M4L — Rererae  action  2.5  ma.  healc  movement. 

bUek  fA06  with  lumtnenrMit  feato,  mftrkAd 
‘Tun*  for  Mex".  Mfnal  Corp*  Type  I-TO-B.  New 
— orlaiiial  hoxe*.  Mock  aA-M. . . Price  I3.M  aeeh. 


veit*#*  Rapelatai^oiMral  Electri* 
*.**5®  **'*"■**  amperea  Heavy  eaat 

aluminum  caat  and  douM*  ahookraounted.  Potenti- 
onie^  pennlU  aeeiiraU  voltaa*  adjuatment.  Pine 
fw  Uboratory  euppllea  Phyxlcal  xlae  T*  wide  x 
IT  ICBp  X  O'  Uih.  Only  a  aman  quantity  available. 
New— pood  oondlUoa.  Mock  »A-M0. 

Prie*  112.50  eaeh. 


— M  C.  AUco  POdOSAI.  Mlnneapolle-Honeywell 
derim.  Bpec.  M471A.  IIS  volU,  400  cycle*.  Brand 
new.  Contalna  two  TCS  tube*,  one  TT4  tube,  and 
one  TFT  tube.  Mock  #A . M.S0  aaah. 


wB*0dO7 — too  ohm  coU.  8.P.B.T.  Approxlmata  t 
ampm  oontacU.  I«rfo  copper  due  delay*  contact 
opanlna  after  removal  of  power.  New— orldnal 
boxea.  Mock  OA-IDS . Prie*  fl.SO  each. 


reaaa  ramp  M  Matar— «IE-3M-BDA-The  motor 
m<Wlr**  14  volt*  at  06  ampere*  and  develop*  IH 
MP.  at  4000  rpm.  The  pump  la  a  pear  typ*  and 
daUver*  ITt  aalioo*  per  minute  at  1000  pound*  par 
aquarainoh.  New— original  eaitoiu.  Mook  PA-186. 
_ _  Prie*  n7.i0  *a*h. 


aervo  unit  la  a  part  of  the  Army  A-4  and  Nary 
Marie  nr  autoraaUo  ptlotA  tt  baa  a  6*  double  aotln* 
atroka  PaSC  PSt-B-IM.  A.B.  Befeienea  PM- 
8889.  New— original  oanoa*.  Stock  PA-68. 

_  Prie*  88.86  each. 


4k  Moora  Thl*  valv* 
la  uaad  on  aircraft  to  protaet  oil  preaaure  ganpe* 
from  axoeaatva  preaaure  encountered  during  eoMn* 
atartlng  at  low  temperature.  PBltC  P88-T-880. 
New— origiaal  oartoiw.  Mook  PA-tC 

Prie*  M.N*Mh. 


Ckpck  o«r  prpvloiM  Eloctroakg  MM*.  1* 
rmmd  awl  your  orPor.  Writo  for  cotolotuo 
or  coll 


AMmory  4-9999 


I  NCOfiPOHti.TED 

4  Godwin  Ave.  Paterson,  N. 


REMOVAL 

SALE! 

PRIOR  TO  OUR  MOVING 
TO  NEW  QUARTERS 
WE  ARE  OFFERING 
OUR  COMPLETE 

OIL 

CAPACITOR 

INVENTORY 


at 


off 

LIST  PRICES 

(Limited  Time  Only) 

•  BATHTUB  TYPES  • 

fCP-53  CP-54  CP-55) 

•  CHANNEL  TYPES  • 

(CP-61  CP-63  CP-65  CP-67  CP-69) 

• RECTANGULARS • 

(CP-70) 

•  TUBULAR  TYPES  • 

(CP-25  to  CP-29  CP-40  CP-41) 

NOTE: 

At  time  of  going  to  press  ample 
stocks  on  hand  but  at  these  low 
prices  we  suggest  your  early  in¬ 
quiries. 


FOR  SALE! 


ENTIRE  LOT  ONLY! 


828&-PWCM  of  W.L— FT.  241 -A 
Crystal  Holders  wiHi  Crystals.  Assortad 
Sizos — All  Now.  (Con-  9  S  PR 
pitta  Litf  OB  Roquost).. 


MANY  OTHER  GOOD  BUYS. 
(Send  tor  Bulletin.) 

A.  MQGULL  CO. 

so  Wost  Rroadway  N.  Y.  7,  N.  Y. 
PJboiie:  Worth  4-0865 


WALKIE 

HANDIE  1 

TALKIE  *“  TALKIE 

SPARE  PARTS 

for 

BC-1000  1 

BC-611 

(SCR-300)  I 

(SCR-530) 

5  Gong  Variablos, 

I.F.  TroBstonners, 

I.F.  TraRtformofS, 

R.F.  ond  P.A.  Coils, 

XTALS,  6815  K.  C., 

All  Crystals, 

4300  K.C.  Sockets, 

Caps,  Cases,  Boses, 

R.F.  8.  OSC  Coils 

Tops,  Antennos, 

Input  • 

nttings. 

Output  Formeft, 

Insulotors, 

Jocks,  Fitting*, 

Contact  Plotes, 

CS-128  Cates, 

Switches, 

Plugs,  Cables, 

Resistors, 

Antennat  (AN-130, 

Condensers 

AN-131), 

and  Manuals 

Handsets,  Switches, 

Resistors, 
Condensers  and 

Manuals. 

UIRGE  QUJINTITIES  —  JUX  NEW 

WIU  SELL  AS  A  LOT 

500  NEW  MICROPHONES 

Weatern  Electric  Model  1120-DA.  euper- 
lor  quality  alngla  button,  airport  con¬ 
trol  usage,  upright  telephone  typ*  atand 
with  puah-talk  lever,  cord  and  plug 
(Pl-68  type)  #210. 

AH  in  Individual  Cartoiu 
PRICE  ON  REQUEST 


SIARCH  RECEIVER -ARI-Z 

Fr*qu*ney  rang*  80  to  3000  Met. 

Ueanire*  RF  ilgnalx  from  80  to  3000  Me*  and 
pulu  rate*  from  50  to  8000  cyclea 

The  ARD-2  cen  be  used  a*  a  mrcctloo  Flndi-r 
to  locate  rignals,  or  as  a  frequency  meter,  by 
VISUAL  and  AUHAL  Indicator*,  provided. 
Originally  designed  and  used  by  U8N  air¬ 
craft.  Ideally  fuited  for  mUltary,  laboratory 
and  general  purpoee  uaa 

Equipment  oondeta  of  the  following: 

Antenna  Detector-CMD-68AFH— Ha*  variable 
length  antennae,  diode  detector  and  Mirer 
plated  tuning  etub  with  oallbrated  *0*1*. 

AMPLIFIER  CMD-60ADO— hae  throe  atage 
pulse  ampllfler,  a  trigger  circuit,  a  pulse  rate 
counter  riroult  and  audio  amplifier,  visual 
signal  Indicator,  rrctifler  power  supply  which 
Is  operatire  on  115  Volts  AC  60  to  2408  cyclm 
current,  regulated. 

Teet  O8CILLATOR-CMD-60ABO— Hae  oarity 
frequency  of  400  cyclm  with  seUctlon  of  fotir 
pulse  repetition  ratee. 

AT.T.  CABLES  AND  FimNOH,  ACCF.880R- 
IE8  AND  SHOCK  MOUNTED  RACK  for 
Immediate  IneUllatlon,  plus  two  Tecbnlnal 
Manuals. 

SPARE  PARTS — Steel  chest  Ineludm  spare*  for 
oomponents  and  two  extra  sets  spare  tube*. 

Guaranteed  NEW 


PricB  etich .  .  .  .  $27500 


#AS-1C  AIRCRAFT 
and  MOBILE  TRANSMITTER 
and  POWER  SUPPLY 

Ganaral  Elactric  rscant  daslqti  campoct 
12  watt  outpat  'phonw  only,  with 
110s  KCS  crygtal.  Includot  «V« 
Xtal  OSC,  2  «V$  R  F  Amn.,  2  «V« 
Morinhitor*,  and  2  AxS  Raetitlofa. 
12  V  DC  (with  vibrator)  Inpot,  with 
cahlo.  Moaauro*  9"  x  A**  > 

Wt.  7.7  Ibo.  Now _ oacb  SSOlM 


TWX— NYI— 223 
Cablo— Communidav,  N.  Y. 

Tal.  ADirondock  4-6174 

COMMUNICATION 
DEVICES  CO. 

2331  TWELFTH  AVENUE 
NEW  YORK  27,  N.  Y. 


■MjaaiiaitiTiTiTiTiTiTiTiV-^^ 


Amrit,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


Excelkttt 

"RW"  Values! 


WRITE  FOR  PRICES 


APR4  with  taBiBg 
■liU 

APS4  (MnpoaMU 

APS3  CMptonU 

Baioe 

PE237 

BC433G 

TSSl 

MGIS3 

TNU,  TN17.  TN18, 
TN1» 


ASM 

BOMwitliRASZ 

Ractifiur 

TS1S4/APS1S 

BCin 

SCRn4  (BaiST) 
DyBMMtOT  DM2S 
(lay 
avaLUa) 


BC1033 

BC37C 

LPZILM 

APSIS 

BC$38 

TSSl 

ARN7 

RA42 

TSS2 

SCR2MFAG 

RTAIB 

BC1277 

SCR$I» 

CRTS 

BC12$7 

BOOfTTON  SIG. 

MPIO 

1E19A 

GEN.  1.  2$  Bj 
TS  IM/APj 

MNZST 

MN2$C 

Write  for  our  new  1953  catalog! 

TSlSt/TfX 

COMBINATION  SIGNAL  GENERATOR 
AND  FREQUENCY  METER 
Freq.  range:  150-200  MC.,  cryttal  cali¬ 
brated.  Ha*  teparale  30MC  signal  output, 
crystal  cal:  3-stage,  AF  amplifier.  Power 
measurement*  by  built-in  VTVM  circuit 
0-1  MA.  meter  as  2-range  voltmeter.  Built- 
in  400  cps.  voltage  regulated  power  sup¬ 
ply.  New  . $C9J5 

WOBUUTOR 

BUILD  TV-FM-AM  SWEEP  GENERATOR 
You  can  build  "Versatile  Sweep  Frequency 
(^nerator”  widt  APN-I  magnetic  units... 

$5.9S 

RM  29  with  the  TS-13  handset 
S14J5  aa.  2  for  $27.50 

RL-42  Reversible  Motor  with  antenna  reel 

and  clutch,  used . $2.95 

TSIO  TEST  UNIT 

C!omplete  with  attenuator,  indicators  and 
350  ft.  of  coaxial  cable,  OrignMlIy  cost 
$3(X).00. .  new  condition  ..OI^Y  $14.95 
Pings. .  .largo  quantity  availaUo. .  .wrka 
for  prscosl 

14$  171  MC2n 

147  172  ART1$-U4U 

10  170  UlOU 


WANTED! 

AD  TS,  APR,  APS,  ARC, 
ARN,  ART,  SCR,  R89  and 
BC  equipment  .  .  .  write 
today I 

(2note  lowest  prices  in  yonr 
letter 


IMpmowts  FOa  wnrohonso.  20%  Doposit 
ON  orOors.  Mlnlninni  orSor  $S.O0.  IIHnoIs 
rssISoNts,  o44  roflniar  salon  tax  to  rooilt- 


Pricos  snhloct  to  ckoogo  wlttmat  ootlco. 


R  W  ELECTRONICS 

Dept  EL  171214  S  MicHiqan  Avc 

Chicago  16,  111. 

I'HONf  HArrisno  7  9374 


RADIO  SHACK'S  30TH  ANNIVERSARY 
TUBE  PRICES  ARE  WAY,  WAY  DOWN! 


OS3/VMO  . $  .to 

0C3/VI10S  . . «* 

003/ VII 50  . IS 

IAS . . . 7S 

1ASOT  . AS 

IBIS  . S.50 

1SS4  _  f.tS 

1SS7  . 17.50 

1S3S/53SA  .  S.«5 

1MS1  . 1.00 

IMSS . .  1.1* 

1NS3  . 1.1* 

1N37  . l.AS 

1*23  . .  S.75 

114  . 5* 

1T4  . 5* 

2A3  . *5 

2A*1  7.50 

SSSS  .  2.*5 

3C33/IXS33  ....  S.75 

2C40  . 17.50 

SISS  .  S.75 

SJ21  .  7.*5 

2JS1A  . S.50 

SJ22  . *.50 

SJS7  . 14.95 

2J34  . S*.*5 

SJ50  . *9.50 

2J55  . S4.50 

2XS  . •* 

2X2A  .  1.45 

3A4  . .  as 

317/1 2*1 ;*s 

3B24  .  4.95 

303 . 9.95 

304/240  .  1.95 

30*1  .  3.50 

30A/I399  . *2 

31*1  4.50 

3**7  .  3.50 

30*1  . 3.95 

3J*12  . 10.50 

4122/5151  .  4.50 

4B25/il4CF  .  4.50 

4J34  . 145.00 

4J37  . 145.00 

5B*1  4.49 

5021  19.95 

5**7  . 1.45 

5J*2  . 19.50 


AMERTRAN-  JU 
TRANSTAT  ^ 
VOLTAGE  ■ 

REGUUTOR  ^ 

Pri.  103-124  V:  Sec.  115/  5l 
1/60  a  250  VA.  Order 
No.  RE-4162. 


4AC7  . . 95 

4A07  . 1.15 

4AJ5  , .  1.50 

4AJ*  .  1.50 

4S40  . 75 

4C*  . 74 

4CSO  . 74 

*M*  . 59 

4X7  . 43 

4SC7  . *7 

4SH7CT  . 79 

*$H7  79 

7C4/I303A  . 75 

715/1201  19 

714  . 55 

lOY  .  1.30 

12A4  . 15 

12C4  . S9 

12J50T  . 52 

125*7  . 4* 

12SJ7CT  . 55 

lew  . 79 

14J7  . 79 

151  . 75 

2304  . 45 

30  . 44 

45  .  .35 

53A  .  2.50 

71A  . 49 

100TH  . 10.50 

112A  . 49 

211  .  1.25 

227A  .  4.50 

2741  3.95 

304TM  . 13.95 

304TI  19.50 

350A  .  4.25 

359A  .  1.45 

3714  .  2.95 

344A  .  2.95 

394A  .  4.25 

450TH  . 44.50 

450TI  .  44.50 

444A  .  4.95 

531  14.50 

532A/1432  .  2.95 

705A  .  2.95 

704A4  . 19.50 

704AV-Cr  27.50 

707A  .  9.95 


v 

^.95 


721 A  . 2.45 

723A4  . 22.50 

724A  .  2.95 

7244  .  3.95 

725A  . . 4.50 


IL302.S/3S2I  ..  2.95 


01314A  . 2.50 

C1434A  . 22.50 

01444A  _  2.50 

G14CS  . .49.93 

Ml.531  . 14.50 

OKSn  . . „...4S.OO 

OK40  . 45.00 


432A  .  9.50 

434  .  3.50 

444A  .  1.10 

472A  .  3.45 

444  1.50 

902*1  .  5.50 


0X72  . 

...45.00 

RX25  . . . 

._  3.4* 

RK72/CRP72 

...  1.95 

RX233A/2C33 

..  2.7S 

VR90  . 

...  .99 

VR105  . . 

...  .99 

VR150  . 

...  .43 

VT127A  . 

...  3.10 

WL417A  . 

...32.50 

W14534  . 

...75.00 

2*453  . 

...45.00 

1455/ASC7  . *7 


CK501X  .  1.00 

CKioa*  .  1.00 

1154/4432  .  4.50 

IIC54  .  4.50 

IIC4A  .  4.50 

IIC4*  .  4.50 


DELCO  DUAL 
BLOWERS! 


SOIA  CONSTANT 

Rsg.  $51.00 

VOLTAGE 

$19.95 

For  190-260V  in- 
put.  ()ntput  115V 

AC  •1.7  a  ±1%.  S 

Order  No.  RR-  S 

4195.  ^ 

-L3 

Brand  New  Delco  dual  ®ELOW  COSTI 
blowers.  2400  rnm,  120  m  AF 

cfm.  llS/1/60.  Ship  wt.  sV  IIS 
11  lbs.' Order  No.  RE-  lOi 
M«3.  ■■W 


WsstlBEbSMe  11SV  400  CYCLE  BLOWER. 
Orisr  Rs.  IIE-41II.  Tyn  FL ...  ONLY  $5.50. 


WRITE  TODAY 
FOR  FREE 
8-PAGE  FLYER 
OF  OFF-PRICE 
VALUES! 


tKA 

i„,,  BELOW  COSTI 

£  »j4»5 


RADIOSHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Mass. 


AmCRAIT  ELECTRONICS 

ARC-r$,  ART— 13%  RTA  1B%  BC348'$ 

AND  COMPONENT  PARTS  FOR  ABOVE 

WRITE  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

Rf  9-5960 


aECTRONICS  — iprff, 


m 


SEARCHLIGHT  SECTION 


COMPASS 


Wf  MAINTAIN 
OUR  OWN  fUUY 
IQVIPMD  TfSriNG 
LABORATORY  TO 
TffST  AND  CUARANTCf 
AHYTHIHG  Wl  SUL 


if  Communications  Company 

S*3  GREENWICH  STREET 

NEW  YORK  U,  N.  Y. 

CABLE  ADDIUSS;  COMPRADK).  N.  Y. 
ALL  PHONES;  BEEKMAN  3-4509 

TCS — Collins  mfd.  Navy  radiotele¬ 
phones  for  ship>board  and  mobile  use, 
complete  with  all  accessories  for  op¬ 
eration  from  12,  24,  110,  230  volts 
d.c.  ond  1 10  or  220  volts  a.c. 

TDE — Novy  or  commercial  rrwrine 
tronsmitters,  complete  110  &  220 
volts  d.c.  and  a.c. 

TBK — Novy  high  frequency  transmit¬ 
ter,  2-20  mcs;  500  watts  output.  Sup¬ 
plied  complete  with  m/g  and  starter 
for  d.c.  or  a.c.  operation. 

TIM — same  transmitter  but  with 
speech  input  equipment  to  give  350 
watts  phone. 

TiL — Navy  all-wove  transmitter;  350 
wotts  output:  CW  ond  phone.  Sup¬ 
plied  complete  with  m/g  and  starter 
for  d.c.  or  o.c.  operation. 

TAJ — Novy  intermediate  freq.  trans¬ 
mitter,  175-550  kcs;  500  watts  out¬ 
put.  Supplied  complete  with  m/g  and 
starter  for  o.c.  or  d.c.  operation. 

TBN — 200-3,000  kcs,  complete  with 
220/440  volt,  3  ph.  50-60c  power 
supply — conservatively  rated  at  1  kw. 
output. 

SCR-284 — The  famous  mobile  and 
ground  equipment  station  for  field  use. 


SUPPLYING 


complete  with  all  accessories.  Range 
3.8 — 5.8  mcs;  20  watts,  cw,  5  wotts 
phone.  , 

SCR-510 — Mobile,  portable  FM  radio 
station.  Operates  from  6,  12,  or  "4 
volt  dc  supply.  Frequency  range:  20.0 
to  27.9  nncs. 

SCR*610 — Some  os  SCR-510,  but  with 
built-in  speaker  ond  range  of  27.0- 
38.9  mcs. 

SCR-528 — Mobile  FM  radio  station, 
operotes  from  12  or  24  volt  dc.  Fre¬ 
quency  range:  20.0-27.9  mcs. 
SCR-628 — Same  as  SCR-528,  but  with 
range:  27.0  to  38.9  mcs. 

MAG —  10  cm.  PORTABLE  LINK 
RADAR  transmitter  receivers,  6-volt 
operotion. 

RADAR  BEACONS 
AN/CPN-6 
AN/CPN-8 
YJ  and  YG 
AN/CPN-6 
AN/CPN-B 

AN/APS  2,  .APS-3,  -APS-B,  and 
-APS-15 

SA,  SF,  SG,  SD,  SJ,  SK.  SN.  SQ-^both 
equipment  and  spore  ports 


THE  NEEDS  OF  INDUSTRY  — 
eOVERNMENT  —  FOREION 
PURCHASiNQ  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT,  RECEIVING 
AND  TRANSMITTING 
TUBES,  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRONICS- 
INSTRUMENTS^ 
HYDRAULICS 

PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 

Rated — Dun  &  Brodstrect 


. 3  cm. 

. 10  cm. 

for  shipboard  use 

. 3  cm. 

. 10  cm. 


SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 

WRITE  FOR  OTHER  ITEMS  6  UNLISTED  PRICES 


TUBES 


FOR  SALE! 

39  UNITS  BC957A  RADAR  INDICATOR 

UNUSED 


TELEPHONE 

RELAYS 


COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  St  COILS  anS  PILE-UPS 
AmS  r*  Ytmr  Bpmt.  I*r  Omr  Om*« 

CLAHE  TYPE  C  STAMDAROTSIZE 
SENSITIVE  TELCPNONE  NCLAVS 
C«H  CMtM**  WmCtaMat  Mw 

1)  USSalMM  lA  4  MA  UMaa. 

S  SISS  ahma  1C  2  MA  >-SS  aa. 

n  SSStahRM  IB-IC  U  MA  t-TBaa. 

4)  SMS  ahms  2A-1B  4  MA  S-W  aa. 

n  SiMolima  SA  4  MA  S-SSaa. 

nSSMaiMm  SA-IO  4  MA  S-Sfaa. 

2)  SSMahRM  SA  t  MA  1 JS  aa. 

CLAnC  TYPE  O  HALF  SIZE 

SENSITIVE  TELEPHONE  RELAYS _ 

CaH  Canlaala  WWCIaaaat  Priat 


r  SSM  ahan  2S-1C  I  MA  Z-Maa. 

A  4SM  atana  1C  4  MA  LM  aa. 

n  MM  alwna  1C  4  MA  2.10  aa. 

niSMalMm  lA  f  MA  l.M'aa. 

7)MJM  alana  (Nana)  ACTUATOn  1.K  aa. 

An  abora  lUiay*  aM*  ba  aaa4  far  nnatlaiaiaa  lat, 
■anaUoaaa  114V.  O.C 

OTHER  TYPE'O  TELEPHONE  RELAVK 
U  IMSafamal  SA-IC  Mar4tV.  t2.S»aa. 

8  4M  ahma  lA  12  ar  24V.  1.M  aa. 

CONTACT  SYMBOLS 

AnNorm.  Opni  BnNara.  Clottd  (V8.P.D.T. 

«.C.  RH«n  Uoll— 10.000  obu 

CootaeU  (A,  IB  OptratM  oa  8  MA..PH8a  SI.M 
Bit nal  Wbatioak  RaUn  «ICBS44S  Coll— S.OOO  obms 

CootacU-lA.  IB.  1C  Oparataa  at  t  liA . 

Priaa— 42.71  aa. 

Laaab  Ralay*  Tjrpt  tM.’l-BN-BP.  Coll— t4V.  418 
ohBM.  Contacta — D.P.B.T.  Nona,  eloaad.  Rated 

at  IS  Amps . Priaa  SI .M  aa. 

FNa  Proas  CR.ZTSI  O.E.  PIm  la  RalayL 
1)  C-10.TCS8  ISM  ohiaa  SPOT  4.8 ^..SLM  aa. 
|)  C-IA4BU  TM  olins  BPDT  8  ILA...S.M  aa. 
Blow  Ralaaao  (Far  BCR.822-A>  Tatepbooe  Belaya. 

Pan  N'a  A18158  . Priaa— SS.M  aa. 

Clara  BK.8S»  ( Htnaallaally  BaafaO)  Plaa-la 
RHayi.  Call — M  abma  I  *alu  Caataata— OPDT. 

Priaa— S4.ii0  aa. 


Manufactured  for  the 
U.  S.  Army  Signal  Corps 
by  Western  Electric.  Units 
contain  a  5"  scope  tube  in 
addition  to  33  various  elec¬ 
tronics  tubes.  Dimensions: 
17'a"R35"xl0!4"  deep. 


IDEAL  FOR 
RADAR  LAB  USE! 


Avoiloble  for  inspection 


COMMERCIAL  SURPLUS  SALES  CO 


4101  CwrtiB  Aveniie,  Baltimore  26,  Maryland 
ToloBkona  Cartis  3300 


HOlHa  4-S03t 
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SEARCHLIGHT  SECTION 


CHECK  AND  COMPARE  OUR 
COMPLETE  STOCKS 


Tht  foltcmlng  It  jmtt  •  partkt  Iht  tt  fib* 
curriirt  tUtcirttk  aircraft  cqaiaowot  ae«r 
in  our  worcftonM.  Writ*  for  eompfoto  loformo 
tiom.  Prompt  ropfios  to  all  Inqyiriat. 


RC-103&AN/ARN-5  ILS 

Now  in  orifinal  cartons.  Comoioto. 
Consists  ot  all  accossorlos,  pins  AS* 
27A,  Rmi/ARN-S  and  BC-733D. 
Modifiod  to  tlof  atarm. 


IE.17  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-269  COMPLETE 
TBS  4  &  S,  NEW,  COMPLETE 
AN/ARC-1  VHP  EQUIPMENT 


BC-611  ft  BC-721  HANDIE 
TALKIES,  Plus  SPARE  PARTS. 
Quantity  available. 


AN/ART.13  EQUIPMENT 

ATC  XMTR  T-47A/ART.13  XMTR 

T-47/ART.13  XMTR  CU-24  ANT.  LOAD 


CU-25  ANT.  LOAD 
MT-2S3  MOUNT 
MT.284  MOUNT 
SA-22  ANT.  LOAD 


DT.llftl2D7oaaYr 
0-16  LFO 
ATC  DYNAMT’R 
C-S7  CONTROL  BOX 


AN/APG-13A  RADAR 

Absolotoly  comploto,  brand  new 


AN/APN-2 
SCR-729  New 
TA2J-24 
RTA-IB 
BC-1016 

APA-6  INDICATOR 
APA-11  INDICATOR 
APA-17  RADAR 
HS-33  HEAD  SETS. 
NEW 

MG-149F  ft  H 

SPARE 

SCR-720 

SO-7 

AN/ARN-7 

SCR-26f 


MG-153 

APS.2.  3.  ft  15 
Componenls 
AN/ARC-5  VHP 
SCR-274  ft  ARC-5 
Conunand  Eqaipa’l 
R-4/ARR-2  Rscaivars 
BC-640  VHF  XMTR 
SCR-510 
SCR-522 
MG-153 

PARTS 

SCR-522 

AN/ART.13 

AN/ARC-1 

BC-611 


SCR-718  A,  AM,  B  &  C 

Altimator  eqaipmont-— comploto 


To  iasvra  tbo  finest  of  sstvica  and 
onolily  of  mercbondisa,  srt  bova 
(Mst  racantiv  pnt  Into  optfotian  oor 
own  laconoltioninq  and  fanctlan- 
tastina  plant,  complata  witb  aR 
focilirias. 


WANTED 

CFI  UNITS 

ART-13 

BC-7M 

1-152 

BC-34R  Q  6 

R 

TOP 

DOLLAR  PAID 

EXPORT  INQUIRIES  INVITED 


Writs  tar  ear  law  srisM  and  saaislata  Infarwa- 
tiaa.  Wa  famish  Iniaiadlats  aaswsrs  ts  all 
laaairias.  Writs  tadayl 


ELECTRONIC 

INDUSTRIES 

INC. 


2033  West  Venice  Blvd. — Dept.  E-22 
Lot  Angeles  6,  Calfernia 
Phone:  Ripublic  3-T127 


DC  MOTOR  SPECIALS 

EMCRMN  CLECTRIC  —  Trpa 
t>44n-4M -0417.  1  H.P.  SMO 
KPU.  rr-40a  anastura  and 
t!r-t.5o  fial^  rarardl^  Shaft 
rxunds  lU'  In  froot  and  H' 
In  back.  14*  laads.  Slsa  41^ 
41ixir.  Wt.  14  lb.  Pries  NSW  ON1,T....tS.7S 


ELCOR  — Part  Na  ttTOO.  H 
H  P.  4S00  RPM.  e»r-t.te  ana- 
aturr,  S4T-1.3a  fleld,  rmrslblo. 
4k*  aaUne  shaft  t/lO*  Iona. 
Coowa  with  S*  lont-nrUna  adap- 
trr.  Rise  «x4Hx7Vk.  Wt.  «  Iln. 
. I7.4i 


GENERAL  ELECTRIC— tSBASOUlA.  4000  RPM. 
tOT-8.3a  armature  and  17i-£3a  Arid.  H  H.P. 
WL  0  Iba.  Pries  NEW . II2.M 

EMERSON  ELECTRIC.— Ttps 
D44P(M47-0417.  Can  bs  used 
*•  motor  or  cearrator.  1  H.P. 
KQCrVTST'P  MOO  RPM.  ll-rolu  100  amps. 

Double-end  ehaft  %'  dla.  by 
1-3/10*  Irnitb  on  aaob  end. 
tMx41kx>*.  WL  17  lbs.  Pries  NEW . W.M 


60  VOLT  AMPLIDYNE 
MOTOR  GENERATOR 

-  Emarsaa  Elaatrts  aSAMSlNl- 

18A.  input  17  VDC-44  ampa 
Output  SO  VDC-t.t  amps. 
Watts.  6x8x11*.  Wt.  34  lbs. 
Complete  with  A-N  coonertlon 
ralile.  Price  NEW’ . 19.10 


GENERAL  ELECTRIC  —  DC 
motor  «9BA50LI1S.  4k  H.P. 
4000  RPM.  60r  8.3a  armature 
and  17t-t.9a  BrltL  rarardble 
and  bae  masnatlc  Braks.  Gear 
Box  ST81S415101,  with  two 
380  RPM  take-oaa  Throw- 
out  tnis  clutch  actuated  by 
mie  (xtxir.  WL  14  Ibe. 
1.00.  Our  Ptica  NEW.  .312.98 


Acqulxltlon  coat 


DC  SERVO  ACTUATOR 


150  la. -Iba.,  1.8  RPM.  rararslble. 
Hu  limit  switches  and  ralars 
*V  which  make  pomlble  Internw- 
idXk  dlate  stop  ponltlani  between  ex- 
treme  limit  eettlncs  (18  to  300* 
arc).  Alec  bu  centerlud  twitch. 
AU  coBtroUed  by  remote  iwtteh- 
inf.  5x4x844*.  WL  44k  iba 

Prtce  NEW  ONLY . 81.80 

WHITE-ROOER»-S(lc.  «6904-a.  14  VDC  1.4 

amp.  Torque  130  la.-lba,  6  RPM,  rererdbla  No 
limit  swttebea  Continuous  rotation  in  eitbsr  direr - 
tloo  conti^led  by  remote  ewltcblna.  SxOxl*.  WL 
Iba  Price  NEW  ONLY. 


STEP  BY  STEP  MOTOR 

Bendin— Tyas  CAL  I4tie  (MKl  Mod  0).  Tt  TcHe 
DC  Input  Max.  static  torque  19.1  and  1E8  ca-ln. 
for  otM  and  two  pair  of  colls  enerflsed  respeotlnly. 
Max.  dynamic  torque  9.47  and  4.9  as.-ln.  for  motor 
(Irliren  at  100  and  300  RPM  respacttrely.  1x3x444*. 


PROMPT  DELIVERIES  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 
Tarmt:  Pritot  fOB  SI.  Loult.  CatUt  or  35% 
with  ordort.  Bofenen  COD.  Ratod  Concerns 
(DU)  Mot  10  days  cosh.  Prkot  sabfncf  fa 
choogo  wHhoat  ootico. 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4736  Oliva  S».  S».  LoMis  B,  Me. 
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SiARCHLIGHT  SECTION 


FOR  THE  BEST  BUYS  IN  ELECTRONIC  MATERIALS 
TOPS  IN  QUALITY  AT  DOWN  TO  EARTH  PRICES 


BC-37S  AIRBORNE 
100  W.  TRANSMITTER 

ConmUU  IniUUMiao.  New  ootd . tIZS.W 

Uni  fair  eondlUon .  7S.M 

ic^  VHF  RECEIVCR  «  RA-42  II*  V.  ROWER 

RURRLV.  ExmL  cond . t2SS.M 

■W  CO.*  NAVY  AIRBORNE  TRANSMITTER 
Complete,  orldnol  pock.  Bet  of  S  com- 

O^LlfilE'EN^iNE'  GENERATOR:  CTio? 

A  J?®*  r.p.m.,  4  dole,  t  ojUndert. 
Ou^:  IM/f/SM,  ».t  ompe.  1.11  kVA  and  14 
VDC  at  M  aaiM.  Batlnn  are  oontlnuoua  duty. 
CoatroUabla  Oourat  Eullr  metered.  Brand  new. 

FIELD  PHONES  ****** 

TP>3  SOUND  POWERED  EE-S  FIELD 
PHONES:  NemCond.  Per  pair. .. .m.OO 
SE-S  FIELD  PHONES:  Cheeked  out  and 

operatlnc.  Naer  oond.  Per  Pr . S4S.M 

Ueed  oond.  Per  Pr .  W.S9 

New  leather  eaee  for  abore . SS.50 

.__New  canrae  eaia  for  abore . t4.98 

APR.*  UHF  TUNEABLE  RECEIVER:  Cheeked 
out.  like  new . S32S.00 


ai«MA  SAH  *000  ehm/tiaa.  piturla . S4.** 

■  lOMA  BAH  toooo  ohm/lma,  pludn . *.•• 

aiOMA  BIU  aooo  etue/t.a  me  reeled . •.*• 

aiOMA  BR  ISO  ohm  *.*4  VDC .  t.M 

aiOMA  41P  lOOOO  Ohm  .04  watt  AO/DC. ..  t.T* 

KURMAH  BK.*B  10000  ahm/.*  me . 4.M 

a.*.  aiiNiATURt.  10000  ohm  i.B  me  sPNO.  t.aa 
COMPACT  ILTRON  VIBRATO*  PAOK.  *V  In.  BOV/ 
30  in«  output,  will  opuff  oo  4  D  ■utlt,  tW* 

•otcullo  portAblo  Bopply . 3.33 

ARSCO  AMPLirim  tQUALIZl*.  Input  .1T/300S 
output  .0V/6OOZ.  Tpinl  distortion  0.030/1000  or. 
hi  *  lo  froq  awttA  rmrim  from  — IfDO  tn  lH)b 

10.00 

For  Fast  Intallloant  Friandly  Sarvica 

"CALL  ON  ESSCO" 


SPECIAL  SYNCRO  CAPACITORS 

*  X  .*  rnf/PO  VAC.  MARK  19  MOD  S  TYPE 
9  X  *  m(  90  VAC.  MARK  14  MOD  9  TTn^M 
9  X  10  m«/0O  VAC.  MARK  1  MOD  9  Tirpa^  OC 

9  X  SO  mf/*0  VAC.  MARK  4  MOD  9  TTPR  ^IK 

10  mf/OOO  VDC/990  VAC  round  eaao .  t!M 

90  mf/OBB  VAC  tact,  metal  raee . 9.09 

*0  mf/OOO  VDC  feet,  metal  ceea . *.09 

NOISE  SUPPRESSOR  CAPACITOR 

CA.449  •  CA.44B  •  C.-RTB  •  eA.Ml  •  BA-BOO 
MUMITAL  -  TRAMBPORMIR  LAMIMATIONO  •  ATBO 
P-11,  P-1*.  L-11.  Ba-a4-*B,  SMbb 

PARTB  POR  ARMY  B  NAVY  RADIO.  RADAR  OOMAR 

BQUIPMBNT  •  INQUIRIBS  INVITBD  _ 

JAN-C-aS  CAPACITOR*  BTOCKRD 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

SR  Walkur  St.  tYA  S-Rlf7  NYC  13  N.Y. 


Portable  Instruments  I  ■  wholesale  only 


RECTIFIER  SPECIALS! 

IIA.S4  RECTIFIER:  For  BC-191  Tranendtter. 
In^:  110  V.,  BO  ejclet  AC;  output:  1,000 
3S0  mA..  and  14  VDC.  BiaeL  eond. 

CbBokad  out  . 1^.00 

RA-U  RECTIFIER:  For  SCB-533.  KxoeL 
mod . tiO.OO 


M6-149  INVERTER 

For  BCB-3B9  or  ARN-T  Badlo  Compum.  Xxeel  eend. 

'®  V.  RADiD  cdmpasb’re- 

CEIVSR.  ■xoel.  oond . 373.00 

TYPE.A  CDNVERSIDN  KIT  FOR  TELEPHONE: 
Mrs.  bo  AutomAUe  EUotrla  lUles Cmp.  N*w..SI.OS 


TUT 

IQUIPMINT  Prka  Oa 

KeRaaat 

BC-ni 

TS.47 

Tt-S4 

IE.lt 

TS-lt 

T».lt  TS-127 

LM 

IK-tt 

le-IK-U  Vktf  AieiLLAf  AH;  — 

FEDERAL  WALL  TYPE  TELEPHONE:  N*w  oond. 

jn.so 

COMPLKTR  APN.4  RADAR  INSTALLATION: 

BxeeL  eatid . SIMI.S* 

BCR.S»  TRANSCEIVER:  SxobL  oond.  With  tube* 

l7S.St 

O-Modal . . . Sm.lS 

tin  V.  VARIACS 


Moldtil  Bakalits  cots  7"  x  4V1"  x  3" 

D.C.  IGCBOAlOIZTEBa 

S..10..50  BBicroampatas 
THEUIOCOUPLI  MaUAMMETZHS 

1.  S..S..10  mllltainparaB 
TREUCOCOUPLE  VOLTMETEBS 

8  to  500  veils 

Available  la  aulUpl*  wangm 
raenbiaatioiu 

PrecisioB  Electrical  iRstmiiiBiit  Co. 

144  OronR  Straat  New  Yark  13,  N.  Y. 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

alactreaic  ceatponenti,  units,  wire,  etc 
Your  liiDuiriaj  InvHtd 

LAPIROW  BROS. 

1*4*  Hetaer  St  Cliielaaatl  23.  Okl* 


RELAY  SPECIALISTS 

AUTMOHI2IO  PACrORV  DISTRIBUTORS 
I  S  T  R  UT  H  f  H  S  '  ou  N  N  PUTTtR  A  BRUMFIILD 


lOOpOOO 

RELAYS 


•IX.POLE  DOUBLE  THROW  ALLIED 
SBN-lSD-3*  baa  1*  AMPXRX  CON-  f  N  Af 


RADIO  DEVELOPMENT  &  SALES  CO. 

a^YATiANTlC  A.t  UlSTfRS  O4fl0-BKLYN  l,N' 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 


RADIO  4  ELECTRONIC  SURPLUS 
13933-9  BRUSH  STREET 
DBtrelt  3,  Mich.  TO  9-3403 


FOR  SALE 

TW.251 

CRYSTALS 

CR-11/U  KC  I.BISIS 

LOW  ELECTRONICS 

44  Fulton  St.  N.  Y.  City,  N.  Y. 


IP  THERE  IS 

Anything  you  want 

tiMt  oRmt  roadors  of  this  p«p«r  mb 

wpphf 

OR— 

Something  yon 
don'f  want 

that  othor  roadors  C4ir  bso,  advor- 
tisa  it  Ir  tka 

Soarchlight  Section 


A^.  1953  — ELECTtONia 


SEARCHLIGHT  SECTION 


All  iHMt  littsa  mIow  art  fully 
•uoroNtccd  and  in  stock  for  immo- 
dioto  skipmsnt. 


SPECIAL  PURPOSE  TUBES 


!  DRASTIC  REDUCnONS ! 


— TELEMARINE 


The  Best  in  Electronic  Surplus 

PAHTIAL  LISTING  OF  OUTSTAND¬ 
ING  SURPLUS  COMMUNICATIONS 
iQPT. 


MARINE 

TCS  X’mttr-R«c»lTeri  for  Ship  or  Bhoro. 

TAJ  SOO  Wotu  Output.  1T5-SS0  KC.  Now  Equlp- 


■mot,  with  Spore*.  Motor  Generator  (AC  and  DC 
araUable)  Starter.  Tube*.  Completei 

TBK  HF  900W.  Transmitter  with  HQ.  Starter, 
and  Spares. 

fiO-l  190/1*5  W.  IF^TIF  Ship  or  Aircraft  Traiu- 
laltter.  A1  or  A*  Kmlssioo.  All  New  with  Spar**. 

IM-AY  Mackajr  IF  Ship  X'mttrs. 

*707  RMCA  Ship  Radio  Compaaa 


MISCELLANEOUS 

OZ'2  Direction  Finder*. 

GP-7  Aircraft  Trarumltters. 

SCR>2t3  KCVG  and  X'mttnf  Eopt.  Completa, 
RT-VASN-I  Altimeter. 

RADIOSONDES  AN/AMQ-IA  to  D  New. 

280  *  SOO  WATT  SOUND  SYSTEMS  for  AlryorU. 
Shlprard*.  Amueeraent  Parks.  Clrlllan  Derenae, 
Kto.  WrH*  far  Prieaa  and  LItaratara. 


Carbon  Potontiomotars 
TYPE  JU— RATED  AT 
2  WATTS  ShafH  hb  to 


SCR-SOS,  Mt.  S10  and  *10  Cryatob. 
Cnmolwta  Sat*.  Taatad.  Writs  far  Prieaa. 


EXTRA! 

PE-104  POWER  SUPPLIES  for  Racahrar 
Of  SCR-2M,  NEW,  with  Spora  Vibrator, 
Expart-Pockad.  Larsa  Quantity  Avoll- 
nbls.  WRITE  EOR  PRICES. 


GROUND  I.  AIR  COMMUNICATIONS 

TOO  VHF  100-15*  MC  50W.  AM  X'mtU  for  11* 
V.  50/90  C.  AC 

BC-7*7  VHF  110-119  MC.  SOW.  AM  Output  for 
110  V.  50/90  C.  AC. 

SCR-294  Ground  Portable  AM.  Trana-Baor  Bqpt. 
for  Field  Communication*. 

SCR-SZ2  VHF.  t-Cbannel.  100-150  MC  Trana-Ber 
Eqpt.  for  Plane  or  Ground  Communleatlona 

SGR-tll,  Walky-Talk;.  3-9  MC.  Cryatal  ControUad 
Trani-Recr.  with  Plus-In  Unlta  for  Freq.  Cbans- 

LI^-I4M.  VHF  Traiu-RCTS  Eqpt.  79-100  MC, 
SO  Watu  output  FM.  Arallabl^  14  VDC  A  110 
V  AC  operation. 

t*-200A.  1  KW  Wilcox  X'mttr.  1S5-92S  KC.  * 
Cabinet*:  RF  Unit,  Modulator,  RactlOar;  Al.  A* 
and  AS  Emlmlao. 

10  KW  GE  FM  RF  AMPLIFIERS,  Trpa  BF-S-A. 
*8-108  MC,  Completa  with  RF  Power  Supply 
larparate  unit).  New  Eqpt.  For  Inereaalni  nowar 


SfcKVINO  int  WUKIU  uf  Ht(.iKurj|t  i 


larparate  unit).  New  Eqpt.  For  Inereaalni  power 
FM  and  Telerlslon  atatlona  Write  far  aaa^p- 
tiv*  ihaat*  and  arlaat. 


AN/APR>4  LABORATORY  RECEIKRS 


—  TELEMARINE— 

COMMUNICATIONS  CO. 

3040  W.21tt  Streot, Brooklyn  24,N.Y 


Coaiplot*  wm  oR  fiv*  Taoina  Uaib,  carariaa  Ifca  raaoa  St  ta 
4,000  Me;  widaband  diicaaa  aad  otbar  aataasaa,  wavatraae, 
mobib  accaasoriat,  100  paga  tschaical  aiaaaol,  ate.  VaraatHa, 
aeeurata  csai^t— tba  ariitocrat  af  lab  racaivan  hi  thb 
raaga.  WrHa  far  data  Asat  aad  saatatisM. 

Wa  iMva  o  lorDa  voriaty  «if  olhar  hord-ta-fat  asaipwiaat,  la- 
cladiag  aiicrewova,  aircraft,  conunanieotloaf,  radar;  and  tabar- 
atofy  alactrsaic*  af  all  klad*.  Qaallty  itoadordt  owhitataad. 
Gat  our  qaatatieaat 

Wa  wUI  buy  any  llteironk  Matwial  at  top  prieaa.  SCHOOLS — 
uoland  your  duify  turplHt  far  coab  ar  crMif. 


Phono:  ES  2-4300 


TUBES 


All  fAcotving  orid  special  purpose  typr^s 
Real  values  thof  will  save  you  I  0  lo  70 
Coll  or  write  today  for  special  price  list 
State  type  &  quantity  for  additional  discount 

METROPOLITAN  SUPPLY  CORP 
1133  Rreadwoy  Npw  Yorh  10  NY  CM  31105 


ENGINEERING  ASSOCIATES 


434  PATTERSON  ROAD 


DAYTON  •,  OHIO 
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SEARCHLIGHT  SECTION 


TUBE  CLOSE  OUTS 


FIRST 

COME 

flBSr  StBVtD 

1B63A 

$45.00 

421AWE  17.95 

1N21B 

2.25 

1  422AWE  10.95 

1N23B 

2.95 

703A 

1.50 

2C39 

17.95 

724B 

1.50 

2C40 

7.00 

717A 

.49 

2C43 

13.95 

837 

1.25 

2J34 

19.95 

956 

.29 

2J49 

34.95 

1626 

.10 

2J50 

29.95 

L6090 

.75 

367AWE  8JS 

IMMEDIATE  DELIVERY 

Writ*  for  quoUtloiu,  muijr  other  type*  anlUMe. 
ie%  DeixMU  with  ordiir,  bolooco  C.O.D.  All  tube* 
■uhjart  to  prior  wle.  l*Ttc«i  lubMct  to  change  with¬ 
out  Dotlue. 

WMITt,  WIMt,  CALL—TODAYl 

W»  Bi0r  Anything  In  IlnttronicM — 
tort*  or  small  QaantHlasl 

NAT  ADELMAN 

1M  WASHINGTON  ST.  N.  Y.  «,  N.  Y. 


Bargain!  Bargain! 

ALTERNATORS ! 

Brand  Nawl  Navy  Aircraft  Type  NEA-2 
AC  OUT:  120V,  800  cy,  1080VA 
DC  OUT:  28V  at  25  ampi. 

Will  giva  ralod  AC  output  at  roducod 
■pood  for  12V  DC  out.  Factory  Instnic- 
tioiM  iumlnliad  fro*.  Quon.  GAil  Qli 
dlac.  upon  rntiuMt . 

DYNAMOTOR  BARGAINS! 

Now,  Lota  Modal.  Factory  Surplus. 
DfPDT  OUTPUT  SIZE  PRICE 
IIV  DC  500V.  SSOma  4DxSMi  S24J5 
14V  DC  400V.  22Sina  OVkDxS  18.95 
12V  DC  230V.  lOOma  3MDx5  9J5 
24V  DC  500V.  250ina  4Dn8V4  11.95 
26%  Sap.  as  C.O.D.  Priaaa  f.a.b.  Lap  Aanlaa. 

POSSNER  COMPANYms  Vsnics  Ilvd. 
Tot.  Dunkirk  80S08  Lop  Angalpp  4,  Calif. 


HIGH  VOLTAGE  POWER  SUPPLY 

Many  madelt  ovailablp  In  rsnoet 
tram  2S00  to  25,000  voitt  D.C.. 
with  or  wltkoot  b«llt-ln  mstort. 

Sand  for  troo  catalog  t-4 
PRICISI  MIASUREMENTS  CO. 

642  KIN8S  HIBHWAY,  BROOKLYN  26.  N.  V. 
_ Rhaae  Ct  S-taSS 


CONNECTORS  IS 
OUR  aUSINESS 


WOftLD'5  MOST  COMPUTE  STOCK 

Typo*  in  itock;  AF.  AN,  AP,  ARC,  IN,  INC, 
C,  CLT,  CN,  CUF,  0,  DPI,  DPD,  I,  F,  FK, 
FM,  FT,  FW,  GK,  HN,  lOH,  IK.  Jj.  JK.  LC, 
LF,  LK,  LK  M.  MC,  N.  NK,  P,  PJ,  PL,  PM, 
PYE,  RF,  RfK,  RGK,  RNK,  RTC,  RWK,  L  5F, 
SK,  SKL.  SO,  U,  UG.  UHF,  WK,  XL,  ZA. 


HAROLD  H.  POWELL  &  CO. 

2104  Market  St.  LOemt  7-S2IS 

Phllodalpkla  S,  Po. 


WANTED 


WANTED 

PraciaiOB  teat  kqulpndilt 

MUitary  communications  oquipmant 

Spadal  Purpod*  tobdd 

leb  lota  oi  oil  condanaors 

Control  troasfoiaort 

Pulao  troBsiormara 

Soltyns,  Bynekroa 

Motara,  Roloya.  Autoayna 

THE  OVERBROOK  COMPANY 

Overbrook,  Motsachusetfs 

WANTED 

BDIIt  Tatapbona  Onrttalihanraa.  BDIM  Tatapmah 
•wnanbaarPe.  BOM  Powar  Boorda,  ERtol  V-F 
Rlaaan,  BE72  CoMaala,  FMIt  Fraaiaa.  RA46. 
REM,  KMIM.  RAf7,  RAS7,  RAtl  RaaMOara. 
BO  161  Taat  Baarda.  6B6  Bwltalibaafda.  Tma 
CFIA,  CF6A,  CFtB  Carrtar  EpulpoMata.  Any 
•aaditlan  and  pnaotity. 

>  W.t26e,Baetrealea 
IM  W.  U  BL,  New  York  66.  N.  T. 


WANTED 

Waptam  Eloctric  fray-finioliad 
EQUIPMENT  CABINETS 

Far  19"  oonalt.  Hoifbto  of  r  4".  S'  4". 
7'  0"  and  7'  4". 

W.S044,  ■loctronlea 
666  W.  46  8t..  Nnw  York  61.  N.  T. 


Will  buy  "ALL" 

ART  •  IS  /  type  T.  47A,  BC-6M  aodMad.  686.66. 
IB66.66.  APN.6,  6266.00. 

Moio'*  ' 

6I06A6.  ARC-1.  6666.66 

BC-6M  nnaadlflad,  BCfit.  MM. 

676.M.  BO^  6M.M. 

Pkip  via  Cxproaa  C.O.D..  apkiaat  to  laapaatlaa  to; 
H.  FINNEGAN 

49  Waahington  Ava.  LHtla  Parry,  N.  J. 


WANTED 

Padaral  tyM 

10  i  8  Voica-froGwaiicy  RinGars 
SifiiBl  Carpf  tyDa  TA-3/FT. 

W..4414.  BlaetroBloa 
666  W.  46  St..  Naw  Tork  60.  N.  T. 


WANTED 
a  AN/TRC-1  Equipmoals. 
a  T14  Traaamillart. 
a  RIt  Raraivarn. 
a  nsi  Topt  Oaeillatern. 

Any  condition  or  guantlty 
W-SBSB,  Bloctronlea 

330  W.  42iid  St.  Naw  York  34,  N.  Y. 


ADDITIONAL 
EQUIPMENT  WANTED 
ADVERTISING 
On  the  opposite  page 


Prompt  ANSWERS 
to  your  business  problems... 

Miscellaneous  business  problems 

are  daily  being  solved,  quickly  and 
easily,  by  the  use  of  the  Searchlight  Section 
of  this  and  other  McGraw-Hill  publications. 

The  Searchlight  Section  is  classified  adver¬ 
tising;  you  con  use  it  at  small  cost,  to  an¬ 
nounce  all  kinds  of  business  wants  of  interest 
to  other  men  in  the  fields  served  by  these 
publications.  It  has  long  been  the  accepted 
meeting  place  of  men  with  business  needs 
and  the  men  who  can  fill  those  needs. 

When  you  want  additional  employees  or  a 
position,  wont  to  buy  or  sell  used  or  surplus 
new  equipment,  wont  products  to  manufac¬ 
ture,  seek  new  capital  or  factory  sites  or 
hove  other  business  wonts— odvertise  them 
in  the  Searchlight  Section  for  quick,  profit¬ 
able  results! 

ClauUiod  Advortiung  DiVision 

McGRAW-HILL 
PUBLISHING  CO,  Inc. 

330  West  42nd  Street  G  New  York  36,  N.  Y. 


SEARCHLIGHT 

SECTIONS 

are  found  in  these 

McGRAW-HILL 

Publications: 

(ClaitlRad  Advartlalnt) 

Amorlcan  Machinist 
Aviation  Wook 
Businou  Wook 
Bos  Transportation 
Chomhal  ioglnoorlng 
Chomkof  Wook 
Cool  Ago 

Constroctloo  Mothod  4 
Cqolpmosst 

lloctrlcol  Construction  4 
Mointonaneo 
doctrierrt  Morchandising 
lloctrieol  World 
lloetronics 

Inginooring  4  Mining  Journal 
tnginooring  Nows  Boeord 
f.  M.  J.  Mntrd  MIoorol 
Markots 

factory  Mao.  4  Maint. 

float  Ownor 

food\  tnginooring 

Nudoonlcs 

femor 

Riddoett  fngloooring 
TmetUo  World 
Welding  Inghsotr 
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W  A  N  T  E 


SEARCHLIGHT  SECTION 


mussm 

SI 


ATTENTION— MANUFACTURERS 

WANTED! 
$500,000.00 

WORTH  OF 

RADIO  AND  TV  PARTS,  SPEAKERS,  TRANSFORMERS, 
TUBES,  PICTURE  TUBES,  CONDENSERS,  RESISTORS, 
SWITCHES,  WIRE,  ETC. 

ALSO 

TEST  EQUIPMENT,  RECORD  PLAYERS.  AUTOMATIC 
CHANCERS,  MOTORS,  MICROPHONES,  TONE  ARMS. 

ALSO 

PARTIALLY  ASSEMBLED  OR  COMPLETE  RADIO  AND 
TV  CHASSIS  AND  ELECTRONIC  EQUIPMENT  OR 
COMPONENTS  OF  ANY  KIND. 

Hen's  your  chance  to  dispose  of  your  inventory  tor  cash. 

WRITE  •  PHONE  •  WIRE 

OLSON  RADIO  WAREHOUSE 

275  E.  MARKET  ST.,  AKRON  8,  OHIO 
PHONE:  JEfferson  9191 
Att'n.  I.  J.  Olson 


!  I  WANTED  1 1 

Of  ORoa  TO  BumY  oovDmmrr  amd 

OIDUSTRIAI.  RBQUnDIBm,  WI  AU 
PAYmO  TOP  DOLLAR  FOR  AU  TYPB  OP 
RADIO  AMD  ELBCTRORIC  BURPL08.  Wl 
8PBC1ALIZK  m  TB8T  BQOIPiaMT  AMD 
COMPLETE  RADIOB,  BDCB  ABi 

APA,  APM,  APQ.  APR.  APS.  APT.  ARB, 
ARC,  ARM.  ART.  ATC.  BC.  DY,  L  IR.  LM. 
MO.  PE.  PU,  BCR.  TCS.  TM.  T8,  ad  mar 
oiban. 

WE  E8PECIAUY  MEED:  APAIO.  APRS. 
APR4,  APB4,  ARCl,  ARCS,  ARTIS.  ATC. 
BCSSl,  BCSdS,  BCS48.  BCBll,  BC7S1,  DYIS, 
DY17. 1100,  LMIO  to  LMIB,  MOIMP,  MOIEBH. 
PUU,  RS/ARM7.  RSA/ARM7.  SCBTIBC. 
TCB,  TRU.  TRI7.  TRIO,  TRIO,  TMS4.  TBS, 
TSIS/AP,  TSSS,  T8SS,  TB4S,  TS7S.  TB70. 
TSlOt,  T8147/UP.  T814a/UP.  TS17S.  T8174. 
TS17S,  TSSSO.  TSUI,  TBSSS,  (ICT,  IP.  lO. 
SCT.  SDO,  SP.  SO,  ODO.  BO  IISV.  M  epe. 
Bslaru),  aad  all  lypw  ol  HawUM  Paakard, 
Oaaial  Radio  Co..  Moauromrals  Cocp.. 
Boaton  Radio,  Porrio.  Loodo  A  Moithrap, 
and  olhor  loot  oqulpoMol. 

Ploaoo  iiato  ocourto  doocilptioa.  cadi 
lia.  and  rooc  lowool  pclco.  ficploia  modi- 
iicotioa,  U  ay.  Wo  pay  itolyhl  ekaryoo. 
PURCHASIRO  AOERTB.  EMOIREBR8,  EX- 
PORTERS,  OfDOBTRlAL  BUYERS.  DEALERS, 
AMD  DfDIVIDUALS.  Ploaoo  ooad  oo  your 
roquiromoulo. 

WKITt  FOk  OUk 
LATFST  SUkkLUS  CATALOG 

PHOTOCON  SALES 


WANTED! 


CASH  SEWARD 

for 

ART.13  XTAL  CALIBRATORS 
ART-13  XMITTERS  (or  any  parts  &  spares) 

BC-348  Q  and  R 

Also  nood  dooporaloly  BC-7BSC.  M52C,  RS/ARN-7.  APN-t.  DY-17. 

IP  IR  YOUR  P08SESSI0N,  PLEASE  MOTIPY  US  OCMEDIAmYl 

V  &  H  RADIO  &  ELECTRONICS  ^ 

SOSS  W.  Vonieo  Bird.  Phono  CoUoct:  BEpuhlie  S-Ji27  Loo  Angola  8.  CoUl.  ^ 


417  N.  FaHiHI  Bird. 
Pofodona  S,  CoUFomla 


SYcoiao  2-4131 
RYa  1-47S1 


I  !  !  WANTED  !  !  ! 

Special 

ATTINTION  MANUFACTUftlRS,  LAti. 
SCHOOL'S,  HAM'S!!:  Wt  will  poy  you 
immodiott  and  hiQlittf  cash  pricM  for 
ipociol  purpoM  tu^  and  X'TAL  Diodes 
in  any  quantity. 

HERE  IS  A  PARTIAL  LIST 
OF  WHAT  WI  ARE  LOOKING  FOR: 
"IS"  Mrim,  iKlndlng  IBIS  S  1B«1(A).  IN2S 
A  1NS2,  1$21.  ALL  KLYSTRONS,  INCLUDING; 
2KSMS,41  A  47.  aim  72SA/B,  724-B  A  C,  A 
SKSp,3C22,  4CSS,  S73-A.  A  MANY  OTHER 
THYRATRONS  A  IGNITRONS.  4AS7  G,  4F4, 
4J4,  1^145  A  S«f1-2  A  I.  ALSO  MANY 
MAGNETRONS. 

Far  a  prompt  quotation  write  to; 

MICROWAVE 

42S  RtvortMo  DrWo,  Now  York  CHy  2S,  N.Y. 

Dopt.  AB-4 

Or  tor  Immodiato  oetlon  Phono 
Monument  2-1430  and  ark  lor  Miu  Painbow 


WE  BUY 

All  hindi  ot  iurplut  •lectronic 
•  equipment  and  componantt 

ELECTRONICRAFT,  Inc. 

27  Milburn  $1  Bron.vill*  8,  N  Y 

BRonxvill*  2-0044 
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SEARCHLIGHT  SECTION 


INDEX 

SEARCHUGHT 


FRACTIONAL  HF  MOTORS 

^  iru  UfVAC  1/MMP 

•mftVil. . . . . . »».§• 

Ut^/ic  4Mcy  1/lM  HP  ^lA 
^j|,A«rf,"t»v6e  *  a^A  i/MNP 

‘i/MNP  UMPPM:  SIm 
LRC.  iPCC.  TVM  iAi.  a4VPC  ISA 
i/SHP  SRMilPM .  S2.|« 

fico  Ami,h.SV»C^MMPS«MPPM  s.ts 

Uivrt  .ISA  i/SSNP 
tfnppM . . , . . . s.M 

2S.7S 

'  4.SS 


ELECTRONIC  TUBES 

SrtCIALS  THIS  MONTH  ONLY 


APRIL,  1953 


This  index  is  published  as  a  convenience 
to  the  readers.  Care  is  taken  to  make  it 
accurate  but  ELECTRONICS  assumes  no 
responsibility  for  errors  or  omissions. 


inv  m., 

iltf*.  Hsttop  It  •■/In  wASA 

M.  cMr.  *  MPA  fMA  ImPPfP  .... 
kP  VPSai.Wpe.  l.SA  SMSPPM..  S.fS 

**Ai*<L  1/IMnp  ssssppm  . . .  s.ss 

IfPgP^v  iVBIel/SSMP  S— tPPW..  MS 
PSilil.  24*2SVDC.  S.SA. 

I— HP  §mfm¥m .  s.s« 

lAPCI^Mt,  n.SVPC  1/lMHP 

•SPPSS  . . . . . .  §.«• 

P  7cM^MV#A  t.SA  SW  2SMPPRR  S.SS 
DP  MLlfeB-ttrlsVDC  i.S2A 

VfPtAtjM&USVDC  12A  SSMPPM  S.SS 
ITINOH^MP  #17US1P.  27VOC  S.SA 

IHP  SMMHW. .  U.SS 

PPP-22S  24VDC  ISA 

IMP  SSSMmP. . 22.St 

OP  MtSfim.  24VDC  t7A  t/SMP 

IP  RM4.  ^141*1  24VPC  SSA 

ISMP  4iM«p|iT . . I2.S4 

IAPT74Mf,  74VDC  StA  2MP 

OSPPp^^... .  2S.SS 

UA  1/4HP  SMSPPM  .22.SS 
IPira,  Hil.l2P  24VOC  1/SSNP 

.TlKP^MOt  SPPTIMS/  iwm^h, 

SV  Mvv  Ipp  172SPPM  SW  2.S  •■/ 

.27*I?MS4"S4V'  AC/DC  ISSSPPm'*’** 

•SHP....... . t2.s« 

lOKP-PPLMAN  OVAP-2S12.t 

SVAC  Mm  VSMHP .  S.SS 

Imh^lwiSV, S.SA. msppM....  i4.ss 
fimenmhK  24vpc  ma.  iWIip 

?24SS7.  ttS/^VAC  SMy  4S/S2VDC 

UMPinMlPM .  . .  17.SS 

SPCPCfwiTeMINQ  POTOP.  Up* 

. S.M 

IP  tLl%  TVPt  CPSS22S  USV  SS«y 

VmfF  MMPPM.. .  SS.SS 

PpTpLP  /mPS«  SyiMtir.  U7VAC 

mhpm . r.M 


EMPLOYMENT 

Positions  Vacant . 

Selling  Opportunities  Offered.. 

Positions  Wanted . 

Selling  Opportunities  Wanted.. 

Employment  Agencies . 

Employment  Services . 

BUSINESS  OPPORTUNITIES 
Offered  . 

EQUIPMENT 

(Used  or  Surplus  New) 

For  Sale . 

WANTED 

Equipment  . 


,431-443 
...  440 
...  431 
...  431 
. ..  431 
...  431 


ADVERTISERS  INDEX 


Adelman,  Nat . 

Admiral  Corporation . . 

Alexander,  F . 

Allied  Electronic  Sales 
Arrow  Sales  Inc . 


GEAR  REDUCTION  MOTORS 

•ww-c«iin.|i  ravLcnss,  ssvac. 
la.  us  i.Aa.  tw«M.  ss  urUM. 

*.7  *p* . 114^1 

UpU  m-ttlt.  24VPC*  IM  W/ 

H  t«r9»«.  IMPPM . i7.P 

Wli»M.H«Af#r«mEH.44.MVPC  #  .MA. 

M  In/IM  I•r4«•.  i/2PPM  P*it#r«IM« .  ^14.P 
Q*n«rj»l  InPintrlM.  tifVAC  M«y  .tfA 

MP» . . . . 

EMC  m$f4  w/AS  PM*.  MVPC  .tA 

2Mt>2tPPM  .  . . .U.t 

BMC  #17772  «/A7  t4VDC  I/MMP 

22PPM . 17.0 

EMC  #47Mf  V/AU  PM.,  lUVPC  i/MHP 

tlPPM.^ . 17.» 

EMC  #4I7N  mJM  PM..  UI/lUV. 

EMC  7|MM  wtM  np4^  MVPC  1/MHP 
EMC  #a^l  1^A4  P*tf..  MVPC  t^MHP 
EMC  ilTMl  «7a12  kW.,  tiVPC  1/MMP 

EMC  #4442  w/4i2  kp4^  MVPC  2/2MHP 
22PPM...... . .243 

EMC  ilUM  w/AI  mp4.,  24VPC  2/MMP 

EMC  #414U  «/AS  mU.,  tNVPC  t/MMP 

22pra . . .  .  27.t 

EMC  mT27  w/Af  P*4..  U4VAC  Mm 

2/MHr  22PPM...  . . 223 

P»4ln*  N4M.22PM,  2i4VPC  34A  2/MMP 


Bait7  Electronici  Corp . 

Bendix  Aviation  Corp.*  York  Div . 

Bendix  Radio  Div.  of  Bendix  Avia.  Corp 

Blan  . 

Bonder-Tonffue  Laboratories  Inc . 


HEAVY  DUTY 

COPPER  OXIDE  RECTIFIERS 

S.miMM,  M.au  1  srs-tM.  !■.>« 


Capehart  Farnsworth  Corp . . 

C  4  H  Sales  Co . 

Central  Cammercial  Industries . 

C^ase  Electronics  Supply  Co . 

Columbia  Electronica  Salea . 

Comet  Electronica  Salea  Co . 

Commercial  Surplua  Sales  Co . 

Communications  Devices  Co . 

Communications  ^uipment  Co . 

Compass  Comunnications  Co . 

Connector  Corp.  of  America . 

Convair . 

Cornell-Aeronautical  Laboratory  Inc, 


HIGH  VOLTAGE 
CAPACITORS 


c.t.  r 

tsrits  _ 

OLKSM 

nrus 

*rMsi«40 

i.ri . 

tuj  . 

urns . 

ATMS.  ..  . 
TMSMM 
iimsi  ... 


Daystrom  Inst.  Co . . 

Douglas  Aircraft  Ca,  Inc, 


Electro  Devices  Inc . . 

Electro  Sales  Co.,  Inc . 47 

Electronic  Engineering  Co.  of  California, 

Electronic  Expediters  . 

Electronic  Prodnets  Co . 

Electronic  Specialty  Supply  Co . . 

Electronic  Surplus  Brokers . 

Elrctronicraft  Inc . 44 

Electronics  Inc . 

Empire  Electronics  Co . 

Engineering  Associates . 


VOLUME  CONTROLS 

t  wavv  wini  wouMa.  ss.  u.  u.  ts. 

ISS,  IM,  IH,  IK  OkiiM.  Vrar  sKsIm. 

t  WATT  baaaoN.  uE  am.  tn,  in, 

UK,  UK,  SSK,  TiK.  SSK,  USK,  lUK, 
lUK.  USK,  IMK.  SSSK.  MSK,  1  Mw. 

2  Mm.  OHmi^  Vtif  . . 

I  WATT  Wint  MtOUMO.  IK,  *JSK.  SK, 

UK  Oliim.  TMir  CImIm . 

I  WATT  CAKBONi  IM.  SM,  IK,  UK, 
tSK,  SSK.  UK,  UK,  UK,  USK,  USK, 
JMK,  SMK.  USK.  SSSK.  1  Un  Ohmi. 

s  w/Tf-f Vra*'wooii>'i'‘is.”  W,'  ‘  u. 

U,  U,  US,  IM,1K,1.SK.  IK.  IK.  I.SK, 
SK,  SK,  SK,  T.iK.  UK.  UK,  UK,  UK. 
SSK.  UK,  UK.  UK,  USK  Ohm. 

n'wAVt'wiak'  wbuU4i"  i!  isVis.'  ss', 

lU,  m,  lU  Ohms.  Vwr  CImIm _ 

U  WATT  VviKt  WOUNBi  S.S,  I,  U,  IS. 
isAs,  u.  ir.i,  u.  tu.  us,  US.  tss/iu, 
tis,  US.  SM/US,  SM.  SM/sM,  SM,  tK, 
—  —  ISK  Ohm.  VmrCh.lM.^.1 


Fair  Radio  Sales. 
Finnegan,  H . 


General  Magnetics  Inc .  44; 

General  Motors  Corp.,  A.C.  Spark  Ping  Div.  44^ 
General  Motors  Coiip.,  Delco  Radio  Dir...  44! 

General  Precision  Laboratory  Inc . 44, 

Gibbs  Manufacturing  4  Retearch  Corp. 441,  44! 

Goodyear  Aircraft  Corp .  431 

Greene,  Leonard .  461 

Greenwich  Sales  Co .  46! 


niWo^ti: _ 

iK,  2tA.  2tH  OIiiwa. 

ATTEPIU'Atbll*.'  'bpp'nm  'i 

H*t«**rli  ll■•••rt  ImaiM 

OteMft.  2EB  24  W. 


ffcaaa  Ustfafs  ra^rasaat  oafy  a  small  portloa  of  asir  tfamawdaws  flactronic  Componant  la- 
voafnrlas.  If  yoor  raqwlraaiaats  ara  aef  ilstod,  wrHo  aad  allow  ws  lo  qaota  you  accouflaaly. 
Pricas  siibfaci  to  cbaaaa  without  aotko.  form,:  Katod  firms  not  10  days,  Noo-ratod  23% 
wHh  ardor  fcofaaca  COO.  P-^cas  fOt  ■astaa.  Mlalaaim  ardor  aa  Itaau  otMr  tfcaa  tubas  $10. 


Harjo  Sales  Co . 

Hatry  4  Young . . 

Hoffman  Laboratories  Inc 
Houde  Supply  Co . . 


Instrument  Associates. 


50  IASTERN  AVE., BOSTON  I.SrMASS.  CAPITOL  7-34S6 
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SELSYNS— SYNCHROS 


SEARCHLIGHT  SECTION 


TO  THE 
ADVERTISERS 


APRIL,  1953 


SEARCHLIGHT  SECTION 
(Clasiified  Adxftrtinng) 

H.  E.  HUtjr,  Mgr. 


UniTcrul  General  Corp 


V  &  H  Electronics  Industriei  Inc 


Warren  Flaatica  Corporation... 

WelU  Salea  Inc . 

Weatem  Engineers  . 

Weston  Laboratories  Inc . 

Whirlpool  Corporation . 

Wilcox  Electric  Co . 

Wilgreen  Industriea . 

tLfcnowcs— April,  no 


,471,  475 


jOJASTHlM  AVI.,  MISTOW  13,WA.SS.,CAPII0!l 


IcM  siibioet  to  cAciiff*  wMbcnt  noHco.  riRAtS: 

1%  with  orrfor  bakraco  COO.  ^rleos  fOP  Batton.  tMitImwm  orBor  $10.00. 


Radio  Corp.  of  America .  433 

Radio  Carp,  of  America  Ca,  Ltd . 436 

Radio  Derelopraent  R  Sales  Co . 472 

Radio  &  Electronics  Sarplos .  472 

Radio  Shack  Corp .  469 

Radio  Snralns  Corp . 451 

Railway  Communications  Inc .  464 

Reiseo  Corp .  473 

Relay  Sales .  MS 

Reliance  Merchandising  Co .  453 

Rose  Products  Co .  472 

R  W  Electronics .  469 


BLOWERS 


.«Srv"j:!rrt.cr.A  iltl 

argaVniOMOUM  iisvoc  s/SsnA 
amKreaniMV sayti/iHi> maaerti:  aiS 


CARBON  RILE  VOLTAGE 
REGULATORS 

asMDix  Tvra  ass  siiria  a  maos  sm 

trfLaiVtVAk  a  sij'it  is  y^V.'.'.."."  tS 

WKStTRII  TV^K  •  Wt  at  II.IV .  G.M 

LCLAMO  TVrt  a  .  „ 

uiixi  tsa... :  |;8 

wfcw  Wy'faWirAt  -.-s*;. 

eAiVU  akYia  a  t»M  isis  ssaas  a«i  .  „ 

>1  . .  *••• 


Maritime  International  Co .  462 

Maritime  Saritchboard  Co .  461 

Maxaon  Corp.,  W.  L .  431 

McNeal  Electric  ft  Equipment  Co . 471 

Melpar  Inc .  441 

Merrick  Electronics .  469 

Metropolitan  Oakland  Area .  431 

Metropolitan  Supply  Co..'. . 473 

Mterowave  Equipment  Su|qilv  Co . 473,  47S 

Minnupqlia  Honeywell  Regulator  Co . 432 

Mogull  Co.,  Inc.,  Alexander . 468 

Moloney  Electric  Co . 442 

Monmouth  Radio  Laboratories . 467 

Motorola  Inc .  441 


National  Research  Council . . 
National  Union  Radio  ^rp. 


O’Dei  Electronics  Corp . 

Olson  Radio  Warehouse  Inc. 
O’Shea  Em^yment  System. 
Orerbrook  Co.,  The . 


Perraoflux  Corporation .  440 

Phillips  Petroleum  Co .  443 

Photocon  Sales .  47S 

Possner  Co .  474 

Potter  Instrument  Co .  440 

Powell,  Harold  H .  474 

Precision  Electrical  instrument  Co . 472 

Precise  Measurements  Co .  474 


Sandia  Corp .  432 

Semler  Associated  Industries  Inc . 4S6 

Servo  Tek  Products  Co.,  Inc .  448 

Southwestern  Industrie  Electronics  Co....  442  1 

Sperry  Products  Inc .  443  ' 

Spivn  Co.,  James  S . 460 

Stavid  Engineering  Inc .  438 

Sylvania  Eleetric.  Electronics  Div . 436 


Klein  Co.,  Manuel .  464 

Kollsman  Instrument  Corp .  438 

Lapirow  Broa . 472 

Lectronic  Research  Laboratories . 444,  445 

S  Compan/... .  458 

Liberty  Electnmics  Inc .  446 

Lloyd  Products  Co . 4M 

Low  Electronics  .  472 


. 479,  480 

. 459 

. <73 

. 438 


DIEHL  AC  CONTROL  MOTORS 


RM  MINIATURE  MOTORS 


nv»c.  uiarM  (hbm> 


•4" /SXSaSS^Vsv'ne  issnam  iaW 

»..m 


•TAB”  . 

Tallen  Co.,  Inc . . . 

Telemarine  Communications  Co. 
’Tung-Sol  Electric  Inc . 


DYNAMOTORS  A  INVERTERS 

•  *•**’  ss.m 

•ma  iMMt  Mtia«''ift"Ut,"n<M 
«  L«*.  d-s 


. . . . .  .. 


caff  na^yti  fwfef‘fti‘ia.‘sius 

•Jsi7.^  Mvnc  •  LsAi  Wiiisv 
AW  'iivsid'  'Mkl'  ^ 

smr  nTcMgiC^a  nvM  •  aia, 

M sssvM  •  ssmiT'.... .. -jx-  *••• 

ssiis  ntnNcaliTa  MirM  •  LsA.  .  „ 

n^a^T.  s3IR{^£U’ ai-i  sss« 
niUja  i4«iaft‘'ft  sUA^’ftiH  isavbe 
c  A'lpr  tganiiAydft.'  lii'  skncV  hwt 
cifffK  famVcU.  ii.  svnc.  Mi  "  * 


ii.m 

saVftd.  Msmrt  saavnc 


UftJI  ««  Ul/MV  Mot . M-M 

IJiKI  QK  C»wtr>l  TrMM.M/MV  M«v..  MiM 
t»  •MBmntlal  Ut/MV  Mw . .  •  . 


WV  . . . 

saa  msiwr  aai/sav  sassw.'x  .  .  . . kraa 

ms  SISS  lUMsaMa  tsIsSsre—  TrsM...  Ujm 

mKiai«Mn«miiMmn*nasaaatr..  a.m 


•  ss.sm  n.  It.  •!  naM  ism  la  Mir  am 
MaSaratoaS  SalMtae  la  Oaalaa’i  Saaa- 

N«r«l»  mm4  at  tiM 

•I  AtlaiiRI*  •md  C»ii»rBlBl  Apmmm**. 

•  C—f  iwn  DiitowBfclH  porlilikf 
•tflRMMt  t«  •«Br 

•  C»ii>pEbR>  •<•••»  •#  MlPRtrMhU  c»m»fwyU 
ai^  BPBBtalif  dt  Mam*  #•  Afikalhrp*.  TmP««. 
lli^Vft*  Capp^prt.  iMvartar*.  at*. 

9  •paalaiBB  tfHplav  Bteawraama 

•  taaarata  tlklpplpf  raa«M  far^  ••••  **1^ 
pra«npt«aBa  in  tUHnp  artfaa«a  iMPfta^iaPa 
PaiNiinf  N  a— nraPa 

•  OraPnata  Paatranla  InpInaarB  fa  lialp 
pan  nftlR  yanr  alaatrania  praMaataa 

•  GnT  praatly  InaraaaaP  aaaaaltp  nan  p^ 
MiHa  na  la  Btaak  mara  Hania— In  mnak 
larpaf  ananlHIaa. 

•  Bvarjr  Ham  aalP  aarriaa  ana^pnarantM  la 
inaal  yanr^  appraaal  anP  ka  amaallf  aa 


RESOLVERS  t  AUTOSYNS 

anma  ncsoLvtn  tvp«  inssa,  ora 

aifM^fAuVtVoW'  nh’tsMjjosii.  ‘ 

njw  v.%««  :  S;a 

maqjia^vw  rionasn  inn-sisss-i-  ^  ^ 

Sfflis  J8«|?S  iH 

MCNiin  auToivN  Tvni  av.un..  i}.m 


X 


SEARCHLIGHT  SECTION 


TRANSFORMERS 


».4V/»A.  B.4V/SA  Cer«  <>« 

iS/SitiliSii^7MVci/£y)ri*»ycr/ti>tTt 


tt.H 

•.SVCT/SA 

. 44.M 


fCT/lA.  AiVCt/.IA . H-M 

•▼/•A.  IS.4VA4A . ff.M 

cAlMaiZ.*  *  r/t CT/io*; ' '  •.ivcT^i? 

IjM/iiM*.  •V/a.lA.  tiV/l  tA,. . tl.M 

mVcf/lMMA,  iXAlVrtA.  f  >V/1A 

JHst,. . si.Mi'r>*rM . *T.M 

•MVCT/mmA.  A.IV/AA  HILP . il.M 

*ttytTtmmA,  htct/aa,  tv /a  a  n.»t 

FILTER  CHOKES 

(•^/Maa.ACTpCMU.ilM  .M 

1  UHr/MBA/IKTlM .  X.2( 

I  l*Hr/7fa> . l.n 

■u  rn 

tAH*/AAdmA/ 


UHr/tOOMo/AKTlM . .  4.ti 

. •?:« 

l7tM  >M  Oku . $1.4*1  tiM  1.4* 

400  CYCLE  XFMRS 

mmMtftt  I14»r<t/7aM4$4.N 

•-«„«>7471441PI  7MV/1MM..  *10V/ 

SJ  ••#47*44*  t-firiA.  •  7V/.*A.  t.*V/.*A  *.*• 

21  J;IJ«J4  4.*»A**A.4  1V/.*A . 7.*i 

M4*«*  *.*y/*A.  *t/*A .  1.4* 

iigOtVIK  7*1$»*  *.*V/.*A  . .  1.4* 

WfKtM«ltV/4A .  l.*| 

ii«»*  J  (i»«i/ioA  cin.  . . i.*i 

••>»*•  »»/4A.  I*  KViNS....  4.** 

WI01t4*II  4..1V/|.**A  A*v7|.2SA  .  l.«* 

\R  SCREW  DRIVER  SET 

(l  s  •  $cr*w  OrKar*.  AHartaA 

a  T  f  A  L’  •  •mAllat,  (••ladix 

V  I  f  0  rkHipa  t7P4.  H«M»4r 
A  I  I  X  Pf*ot.  uBbrMkkbt#  plaatia 
\\  If/  (Aabar)  baaAlM.  Hard. 

\  If  /  nad  A  (••ipubd  taal  itMl.ai.K 

'j  Jyf  •*pt*ap  Mt  u  pbaap . $1.2* 

- —  a«-»*  Writ#  far  Qaantltp  Priaaa 

FILAMENT  TRANSa 

}  for  Sla4f.  10  for . $4.49 

latVCT/llA  6KVIS8 .  ).I9 

2a$VCT/MA/12KV  IN8VL  C8D  H9LD...  7.9$ 

IN8UL  C8D  H8LO .  1.91 

9VCT/19A/t2HV  IN8UL  O.C .  8.2$ 

•V^AMFCSD  KKNYON.  HVI!4| .  11.98 

KRNYOM  HVIN9 .  14.9$ 

7.8VCT/12A  CRD  KENYf^N  18  KVIN8  .  18.98 

HM8LD .  1.98 

|1VA.2$A  C8n  •  $1.98  Two  for .  1.49 

A$].89  Twofor..  4.98 
42a8V?iA  91L  RBCr  tR\N8  4.8$ 

AUDIO  COMPONENTS 

Wootorn  Klootrlo  Pooh-Poll  Poatodo  Oatpai 
TroMforaor  !97A.  10  W«tto  for  4V8’o  or 

8AQ80.  BsooUoat  Freq  Roopoaoo,  Hot  SO  io 
^7*^**i  OMoaSorjr  400  OAos. 

^AB'*  ImoUi  $4.49i . 2  for  $7.98 

Wkh  UTC  Vari»ot«8 . $8.49 

Ute  VoriaioUA  8M  Oh«  U  VC*r . $1.98 

XrMII  HMT.8LD  UTC  Saoor  Rtootrio  8  Wdc. 
800  Ohai  rt  A  400  Taprod  980  A  180  Ohia. 
Cob  bo  Dood  Mlko  4o  OrT4,  Liao  to  Xiao  A  Lino 
♦o_0rld_^_^^9Bi^l8jfBrJ4j49iJ80^^ 

—  SHARFENINQ  STONE 

INDI8PBN8ABLB  for  Lab 
Workokop.  Ftaaot  8Moo« 


EbIwbb.  Pfno  Tr>olR~4^i  S^-  48oi  I  t»r  $1.80 

H  METER  SPECIALS 

8>l  MA  DC  TunlB«}  Alroraft 

Mta  •AW  Typo . $1.29 

0-10  VDC  **AN*’. .  .1.981  4  for  $7. 
8-80  ADC  **AN**  2.29t  2  fBr  $9.80 
0-18  VAC  IM  Rad  AOOoPa...  1.29 
8-188  VAC7w«tfho/l7RB4.  8.49 
8-l$8  VAC/28-13Sfy/aH*  R<{/RM*/woitb.  8.98 

8-1  MADC  OR  IH*  Rad  BlUt  Cod .  1.19 

8-1  MADC  WotolHSH'M  RA81 . 8.48 

^88  Microampo  Wavtafi  SOI  llv  *4 . 11.90 

0-800  M  ADC/3  H*^Rad/32lT/TripUH . 4.98 

VU-28  WMtOfi  SOI  8a  L.P.  $41.. ...  .14.98 
8-128  MA  R  F  8  H*  Rad  W— toa  801 . .  14.98 

AUDIO  COMPONENTS  • 

OB  RPXMl  Pkoao  Cart . $4.48  ^|L 

OB  RFXOSO  Tripio  PUv  Cort. 

Btoairovoleo  TripU  Plov .  2.89  \ 

PWkaa.Arm  A  Xtal  Hi-Oatpnt  2.19  i  J 

fM  It*  RLPlDrniofiSpaalior  4.88 

>H  ty  OB  SllOlD  ftpoahor . 18.88 

PaiB'DIwaSriS-lFarfMNMB . 11.88 

PM  8  ipoahor  Oad  Teao .  1.18 

PM  10*  HLPl  Woofor  A  Soparatp  kom 

Twaotor  10  watt  48-20KC . 19.98 

Cnratal  Mika  D  CaMa.  .  1.88 

Crpatal  iMlha  cartrtApa  (ttpol  typo) .  2.98 

Cryataj_gi*ka_Cort^_gor>jHig_wotpftil_^.  .  .  1.98 

AUDIO  AMPLIFIERS 
READY  TO  GO 

MPdal  18IMF  8  W«tt  Aai^.  PooiaraR  Mlko  A 
Fkoao  lapto.  W/Bop  Oola  rntrU.  Laioai  Com. 
Maoatod  Tnar  Catrt  Dooica  W/Takoa..  .  $14.M 
Madal  tOSMO  Mika  08C.  Broodoaato 
Tkroaab  Your  Radio  with  No  DIroRl  Coaaootlon. 

WATakM.  **TAB'*  BFBCIAI. . $8.88 

Madaf  188FO  Pboao  OPC.  Phoaoarapk  Brood. 
ooM  Tbrotij^  Year  Rndlo.  No  Dfrooi  Rookap 

wTrabo  ‘'tAD**  tPCCIAL .  $4.98 

MpApI  M2FA  8  Taka  Pboao  Aaipl  IdoaTfor 
Captom  Puildl  •«  Toar  Pboaoarapk. 

W/Tabao.  •*TAr*  BFBCIAL...  . 84.88 

If  IVatt  MI-FI  Triodo  Foob-FaU  AaiplIAor. 
Rak^  ‘*MaBok.**  Caspkio  wHh  labSt  Rtoft 

fcM  AatpliAor  #a^l8YDC...^ . It^H 

WiRwiaro  20-98008  oy  RlN  20  WoU  KH. 
Qamalal#  Raody  to  Baild.  taald  Fro  Amp  A 

fabaa.  W/AHoo-MorloOT  Oa^at . $fl.A0 

‘*taAaipatar**TM.||A  18  Waa  BI>F1*'Wmiaai. 


OM  KM.**  «*TAD**  BFBCIAL  ..... . $48.98 

*«fppliHipatpr**  TM-IBF  Fro  Amp  »!.... luISS 

•*ri.lM..  Hl-n  Ml.  tH/AU  i  Fbw.. 


^■alota  All  Bali  8f^».  faold  18  Wall 
RFlAaip.  T  Tabo  AM/FM  Taaor.  19^  ■!>? 
Blaairiooiao  Twoaior  Woofor  ItB  Rpoakor  A  8 
•paad  Wokotor  Cbaafor.  Bpoaial  Fropald.$in.98 


TAB 


xt***-' 


TAB??.  RAN] 


*‘TaA'» 

f8p. 

UAW 

019 
No.  I 

28ST 

88QT 

VA 

S8MT 

219T 

V4X4 

DX 


In  StDcIi 


TtLEVISION  ANTENNAS 

Cpplapt  awAariwp,  otardy  prpfak  ooaoi. 
VaraaiBa  71,  lit  ar  888  akai  auUk.  •  oU- 
aiaato  A  108  ft  iwkira.  oroao  kar  A  kardwaro .  $8,90 
DpwMa  Vap  aM  akaaaol  aaiaaaa.  Rvy  daty 
alaailpiiai  ooaairaoiWa.  laolda  atoaatiac 

•lamp  A  108  ft  of  iviaaa. . $4.98 

WImApw  Awlawp  4  oloaMfi  oopIorI.  oil 

Iboaaol.  otufdy  Roaa^^ - -  -  - 

rapt  latorlMklat 
ruotprool.  Barb.. 
mOMm  Twiaoi  .. 

DD88M  TV  CaMa 


PHOTOFLASH  CAPACITORS 

I88MFD  988WVDC .  $1.98 

299MPD  4$8WVDC. .  2.99 

S88MFD  4MWVDC  .  .  4.19 

lIMFD/tMVAC  liOtVDC  latorailtioat  .  1.99 

IfMFD/llSVAC/liOiVDC  tasorailttoai  4.49 
14MFD/4#9VAC/2899VDC  taioratUtoal .  .  .  8.98 
18MFD/988VAC/M98VDC  laiorMluaal. .  .  7.98 

I2MFD'1.2MVDC/21W  Wo.  ..  .  7.4f 

27MFD/1.2nVDC/2MV  Iwt.  $4W.  Wo  .  ■  8.88 

HIV  PHOTOFLASH  KIT 

I  p'  laoladoo  V4X4  Floob  Loaia 

r  *  WUL7  RotodFOO  Wait  SfooaW.  riaok 
Lomp  HoIAm  a  8*  JlRSoRtor  A 
R  :  CokiR.  118V/80Cy  laat  Fowrt 

(MP  ■  TraaRformor  A  M  Watt  8w 
■  Malti  SoRtiop  CapaRltor  Ranb. 
V  All  Raaioiofa.  CaDaRitur*.  RoRii- 
loTRAWakRiR.  8PCCIAt$24.M 

LARSTROSE  MODEL  It 

■  laall.  llpbi.  iaoapoaolvR  otraWooapp,  88  laabw 

£Oj^ooRoad^_^Ogo»aiR^ru^^4V^400|r^^Wj?8 

LO-VOLT  PHOTOFLASH  KIT 

^ad«  DX  ploob  Uaip.Raiod  ISO  Wait  Raa. 
naoh  Xaaip  Hotdor  A  V  RoAootof  A  Cablo 
Fowar  TraMfarMRr  A  CD  Haab  ^apaaiiora.  (81 
200  Mfd  Baab  W/Oaipai  of  lOf  Walt  8m.  AU 
Haaiotora.  Caaooitora.  Roailiim  A  Bfokoia.  SttJfl 

g:a‘*^te'vvc.~,».  sy" 


aailaaTBaoy  io  moaat  $1.98 
aai  aoatUaa.  boy  daty: 

. 98ai  2  far  il.89 

188  ft  $1.49t  ion#  ft  $12.49 
.  ■  180  ft  WDt  800  ft  $21. 

MICROWAVE 

IvatrPN  Mtf  Am*  (72SAD) 
A  Ceapliao  io  2  Typo  'N** 
Co'Al  Fittiofo  Aa  Abown 

$8,881  2  far  $18.88 
1  Mlaraaaoafrd  Dalav  Lina 
$2.9f«  4  far  $18.88 
Mlarawaaa  LlatitMawaa  Am* 
—  P/O  RTS9  AP08  A  18. 
oaa  aad  Tr  Covitiaa.  Taoaa 
94-2708  MC  8F8CIAL 
$28,881  2  far  $18.88 
Malar  Low  Powot.  Oood  wUh  BoUmoiM 
I  Moooaraa  Low  Larol  MIorowooo  Fowor. 
»od  Barroiiar  Bridpo  Dlraoi  Roodiaa.  8olf 
ailac  Raaao.  88  MIorowaiioia  10  MHliwotu. 

lAL^- . $118,88 

.4  Ajmptmt  <70**  •«  UOM  Cb.k.  t.  PUa. 

“ii 

I.  Oboko  ia  BiroUhi 

aa. .....  ifot 

Cbaka  ia  liroichi 

.  $8.48 

mblf.  Now.  Mfard 

l. Qt.  laoladoa  2749 

8B94.  All  Now. 
. .  9228.88 


CHROME  VANADIUM  SPEED  DRILLS 

*$  ^Nto  rkroM.  Vk.kdl.M  l/Md  tkk4  T.. 
Q.klM.  Imt  MmUiIM.  m  AO  r.rMV  V.. 
I/U  U  l/t  hr  (dlPh  WHk  "Im!''  Dril 

DHN*.  M  Fn  i  t.  M  fc'.T  '  'UA' Jiu’  ■  ■ 

Drill.  1*  Fa.  I/I.'t.  I/a*  C-V.^r/tad...  *.*• 


PULSE  TRANSFORMERS 

FULM-XFMD  IMS  Frii.  Fw  Im.  I  W.u. 

TRIO**  F/<)  LU.*  Yrit  .  (7.M 

7.*  MV  F,Im.  Frt  *  KV.  iO-KM*  .k,  ii.>.d 

formollpy  Coro.  W  Bm . . $12.88 

lalaa  DIaoAlitf  Ota.  8  aadpo.  1:1:1  railo  I  mb 

wadaa  QB  H'Ald.  HIVte .  11.98 

FUITBB  BNAFikfO  Xfmr  Rayibooa  UXiafli. 

iiTjm^dfi^aMcMA/AFiii: !! !! !' !  ' :|i.B 

Fwlaa  Trawafariwara  ia  “JAN**  MLT87  Apoao 
Fi  1.  2.  8.  4.  8.  8  BMb .  18.78 


DrfNa  1}  For  l/isflo  1/4*  C.9. 
Dr^  It  Faa  1/14*  io  1/1*  £▼. 
1/4'  taaad  BlaaM  DM  alii 

■oar  ChiMh  A  98  >00  Drib  A  la 


TUtE  CLAMPS 

tfSB.f.  tf8B.18.  898B.  999.1.  988*19 

DSoHiN^KVTVdA'cPiCNVD  mttS 
'TABS'*  TUBE  SPECIALS 
clbcthicallv  fbufcct  a  dtd. 

IB8OT.  8 B8.  8K80T.  8BN70T 

ISSNIOT.  . KaA  SSatlfarfl.M 

88080.  8B<HOT.  ISBO?.  I8B08.  8UO 
8L80A . BaaM  T9at  9  far  $9.88 


OIL  CAPACITORS 

Mh  Mfd  Ea«li  M 
IStSwvda  1 


A  SOLDERING  GUNS  A  IRONS  i 

/wcllbh**  nuN  usvac iss  Wau.. . .  os.t 

•**  WBN**  DUN  lllVAC  980  Wall  8,491  i  Nr  28.1 
*FniMAW  OUN  UiVAC  KorpdlM  Tl^  7.4 
FNILIFt^VBnBA  TOOL**  lilt AC^tSSW 

taaladlM  4  Tlpa^. . . . . .  ....  ..ttJ 

.ikiconiioMt  iMv  Ac/mi 

-f  k  I! 

i9oVac/dc 

BlmWr  to  Aaiariaaa  Boaaiy  tppaa  aa  akowa 

•lA4^W/l/8‘ri^La|/9.8o«^ . 9.3 

^8/Am.  Booaiy  9178/900W/778  Tip. .  8.1 

Btomaai  #78/Aai.  Rooaiv  9178/9(MW . l.i 

tcSs-  . 

Boko  Tomp  RawplAtir-  “ 


wVfS'I  *SfiilAitf  I'tV  FDICB8 


9s.8  .89  8999wvda  48$«aa7 

9tl  1.98  1  7.48  1288dc 

3i2  1.28  !  Ttitwda  '  .18  1.29 

3i8  1.28  .808  1.8f  I  SStvaa/ 

tt.08  .78  .0078  1.88  ISSOdo 

10.19  .9$  .1  4.98  18  8.M 

91.98  .M  7888aiida  888*aa/ 

ttSwado  .09  2.88  !  2888da 

4  l.M  i  .04  1.49  '  8  4.88 

898w*da  18888wdo  10  4.98 

.1  .89  >  .08  1.48  18  7.98 

SMFD/IIOVAC/lOOOWVpC  “CD"  RND  CAN 
_ 9  far  $1.881  li  far  $1.8ft  188  far  128 


l.h  1!*  h  L*  “* 

1.4  2.2  1*5^1  • .  r£«  •* 

H  **«*  It  4*  fcr 

**Aw*  Maa  Akaao.  took  78ai  Taw  far^OUS^ 

ONE  YEAR  GTD  PICTURE  TUIES 

Ujssscs;"'!^':  •niJI  ■ 

l«  iMk  WM.I.  .  . I  M 

il  SS  V - f 

90  faob  RooioMo^.  •  •  19.98 

Voar5*r*pkV‘taka‘  k  woitkjaoaaPb  fa 

irado-ia-alUwoaoa  iaward  RMA  a«M  aw 
doiad  iakoa  wkb  oaa  yaar  ai^aa^  Bklp  paa 
dofaailra  aloiaro  ^ 


CONTACTOR 

O.  B.  CR98I1C99AQ.  Roory 
Daiy  Blaoirk  8iarior.  Troaa. 
mliiar  ar  Molar  Burior 
Swiiok.  For  Blaato  or  9  or  8 
Phaa#  Appi.  Raiad  J  fbooa 
9HWI10V,  7H  RF/9^ 

i*hM.*7)4 'hf/ijIT  *1»1f? 
**«T.  IIRFTmwV.  dwiUol  ti 

Sr-  C*i|>Mt.  r.Md  4*  Aap 
m.  RFRCIAL . .  I 


a  TEST  EQUIPMENT  O 

MODBL  182  Faokfi  maMmoiaP  fMiaroo:  AC  A 
DC  10  rapt  io  8008V,  AC  oarroai  8  raga  io  804! 
MA.  DC  oarroai  4  rago  io  1.9  omp.  ohm#  8  rngi 
ia  1.  laogobai.  Conpooi,  ooouroio  A  durobli 
ooaoiraoitaa.  Bid.  mG'-  **TAB*' OTD  dkoUr 

ModoL  BFBCIAL  Fool  Fold .  1U.8I 

MODCL  14M  Vaoaam  iuko  voH  Rnoior.  foaiaraa 
laolada:  AC  A  DC  10  roagoo  ia  lOOOV.  abnia  I 
raagao  ia  1000  foagokmo.  8  DB  roagoo.  AC  Raagi 
froq.  rofpaaoo  98  ia  tSSAOO  oyofoa.  DooigF*M 

BFKCIAI.  Fool  F^.  . $99.41 

MODCL  104  VTVM  ia  kM  farm 

8FCCIAL  Fool  FaM . $22.94 

MODBL  NVF  9pKV  yoH  aroka  for  Modal  104 
DkpUy  modal  **T AD**  OTP  F.F..  $8.21 


FUSES  4  HOLDER 


iai  loo/tlj 

180  far  1. 
100  far  1.1 
109  far  8. 


ff  THAT'S 


THAT'S  11 
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That’s  A  B ‘J  v 


TUBES 


PKUT 


FOB,  . 
72SA/2I 
7UA,  . 
?2SA/| 
724A.. 
724B . . 
72»A.. 
T24A.. 
7nm.. 
724C.. 
7MA.. 

mA., 


THAT'S 


THAT'S 
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from  20  to  3000  cps  with 


Here’s  a  brand  new  instrument  that  sim¬ 
plifies  many  power  measurements — the 
Keithley  Model  1 10  Electronic  Watt¬ 
meter.  An  amplifier  drives  the  potential 
coil  of  a  dynamometer  wattmeter;  feat¬ 
ures  include  wide  response,  sensitivity  to 
low  voltages,  very  little  current  drain  by 
the  potential  circuit. 


SIX  SCALE 
RANGES 

Precise  readings  from  0.3  to  300  watts. 
In  addition,  plug-in  shunts  for  3, 10,  and 
30  ampere  circuits  extend  the  upper  limit 
to  900,  3000,  and  9000  watts.  Overall 
accuracy  is  within  2%  of  full  scale. 


400  C6S, 


M0T06 


20  TO  3000 
CPS  RESPONSE 


1- 


Wide  frequency  response,  with  no  need 
I  for  wave  form  corrections.  Input  impe¬ 
dance  to  the  potential  circuit  is  500,000 
ohms,  eliminating  errors  caused  by  po¬ 
tential  coil  current,  as  voltage  drops  in 
j  ballasts  when  measuring  the  power  to 
fluorescent  lamps.  Current  coil,  0.5  ohm. 


j  Quick,  foolproof  test  setups.  Terminals 
I  connea  to  the  power  source  and  to  the 
I  load.  Excellent  sensitivity  enables  meas- 
I  urement  of  low- voltage  circuits,  such  as 
j  power  to  fuses,  small  motors  and, as  here, 
!  to  transformers  in  measuring  core  loss. 

‘*l!S>*MkSlsis«ii,  wrSs— 


KEITHLEY  INSTRUMENTS 

3868  Corn«^qir  Ave  Cleveland  IS  O 
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3-Plidse  Lamin(^6ns 
Cut  Costs,  Weight,  Space 
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When  Transformer  Engineersof 
Pasadena,  Calif.,  contracted  to 
build  a  3</>  400  cps  transformer 
for  the  guided  missile  program, 
Thomas  &  Skinner  engineers 
were  consulted  for  assistance. 
After  thorough  analysis,  the 
new  T  &  S  El  — 3<f>  OrthoSil 
4  mil  lamination  was  recom¬ 
mended.  With  this  new,  thin 
orthographic  iron-silicon  lami¬ 
nation,  Transformer  Engineers 
were  able  to  cut  both  weight 
and  size  25%,  in  addition  to  sub¬ 
stantially  reducing  the  unit  cost. 

This  success  with  3<^  applica¬ 
tions,  is  typical  of  Thomas  & 
Skinner’s  new  OrthoSil  lamina¬ 


tions.  The  3</>  series  of  OrthoSil 
laminations  also  include  Yi"  and 
— and  will  soon  include  the 
El  3<^. 

Transformers  such  as  power 
and  3<f>t  chokes,  saturable  reac¬ 
tors,  and  filters  are  but  a  few  of 
the  many  electrical  components 
for  which  OrthoSil  oriented 
laminations  are  recommended. 

Write  today — ask  for  new 
T  &  S  Electrical  Laminations 
Bulletin  No.  L-752. 
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Specify  Chemelec 
Electronic  Components 


Chemelec  High  Performance  Electronic  Components  include 
a  complete  line  of  Teflon-insulated  7  and  9-pin  Miniature 
Tube  Sockets,  9-pin  Connectors,  Crystal  Sockets,  Stand-off 
Insulators,  Feed  Through  Insulators  and  Terminals. 

All  provide  the  same  high  performance  which  this  superior 
insulating  material  assures.  Surface  resistivity  3.5  x  10*®  ohms. 
Loss  factor  less  than  0.0005.  Dielectric  constant  2.0  (60  cycles 
to  30,000  megacycles).  Serviceable  at  —110“  F.  to  500“  F. 
Won’t  carbonize  under  arcing.  Zero  water  absorption  by 
ASTM  Test.  Unaffected  by  extreme  humidity.  Won’t  DC 
plate.  Chemically  inert,  non-gassing,  immune  to  corrosive  at¬ 
mospheres,  fungus,  oil,  solvents.  Non-flammable,  tough,  resili¬ 
ent,  withstands  and  absorbs  mechanical  shock  and  vibration. 


National  Company,  lae . 

National  Moldite  Company . 

National  lUwrarrh  Corp . 
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Write  for  Catalogs:  Miniature  Tube  Sockets,  No.  SO-428; 
9-pin  Connectors,  No.  CN-409-M;  Crystal  Sockets,  No. 
C1^441;  Stand-off  Insulators,  No.  TE-401;  Feed  Through 
Insulators  and  Terminals,  No.  CF-400. 
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Panoramic  Radio  Products.  Inc . 
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Precision  Paper  Tube  Co . 

Premax  Products,  IHv.  Chisholm- 
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SERIES  EV-20 

VTVIVI  and  Multi-Range  Test  Set 


IHU(  /(RO  CtNTER  on  All  VTVM  raiiKes 
PIUS  Direct  Reading  High  Frequency  Scales 
48  RANGES  TO 

1200  Volts ',2000  Megohms,  12ampereS,  63DB 


it  SIX  AU-nXO  CENTER  VTVM  HANSES; 

13V4  Mti*  ContUnt  Input  Rttittance. 

±  3,  ±  12.  ±  30,  ±  120,  ±  300,  ±  1200  volts 
OIrtct  Rsadini  to  ±  60,000  volts  when  used  with 
Sories  TV-4  Super-High  Voltage  Safety  Test  Probe. 
it  SIX  SELF-CONTAINED  0HMMETER-ME60HMMETER 
RANCESi  0-2000-200,000  ohms. 

0-2-30-200-2000  Megohms. 

it  FOUR  DIRECT  PEAR  READIN6  NISH  FRESUENCV 
VTVM  RANSESi  0-3-12-30-120  volts.  (When  uKd  with 
Ur-ISA  HIsh  Ifreiiuenry  VScuiuw  Tube  Probe.  Net  Price 
Sia.ie.  No  cryitel  rertlllere  enployed.l 
-  it  SIX  AC-DC  AND  DUTPUT  VOLTASE  RANSES  at  1000 
ohffls/volt.  0-3-12-30-120-300-1200  volts. 
it  EISNT  D.  C.  CURRENT  RANSES:  0-300  mIcroamps. 

0-1.2-3-12-30-120-1200  milllamps.  0-12  Amperes. 
it  SIX  DECIBEL  RANSES  from  -  20  to  63  OB.  Cali¬ 
brated  for  600  ohm,  1  mw.,  zero  OB  reference. 


ImpoTtant  Features 


it  VOLTASE  RESUUTEO  -  BRIDSE  TYPE  CIRCUIT 
it  DIRECT  RUOINS,  AU  ZERO-CENTER  VTVM  ellml- 
netes  frequent  and  Inefficient  shifting  of  test  leads. 
it  NISH  FRES.  VOLTASE  SCALES-DIRECT  READINS. 
it  DUAL-BAUNCED  ELECTRONIC  BRIDSE  ONMMETER- 
MESONMMETER. 

YY  1000  OHMS/V.  MULTI-RANSE  FUNCTIONS  permit 
simple  AC-DC  voltage,  OB  and  currant  measurements 
free  of  power  line. 

it  AH'  RECTANSULAR  METER-200  microamperes, 
±  2%.  Double-jewel,  D'Arsonval  construction. 
it  1%  Film  type.  Metallized  and  Wire-Wound  resistors 
it  Heavy  gauge,  louvred  steel  case  with  plastic  han- 
dle.  Etched,  anodized,  aluminum  panel. 


Net  Selling  Price 


Cmelet*  with  Maxlsl  CInult  iMlatlse  Tut  Preb*.  tMeiaea 
OlmiMter  Twt  Cable.  Staaeard  Teet  Leadt,  Ohaiaietsr 
battary.  CaM  dlaMailta»— lOVi"  a  S'A"  s  S". 

“Praelilaa”  Barlaa  EV-lbA 
OcLuat  VTVM— Meeebaiaialer  arltb  ntra-larn  V  awter, 
aa  display  at  laadlae  radia  parts  distributers. 

Write  far  lalasl  aatalaeua. 


Precision  Apparatus  Co.,  Iiic- 


3?  ?;  Hn«M:i  haroing  mvo  •  iimhursi  id  n  y 


V 


Sapart:  4H  B'vay.  N.V.C..  U.l.A.  Cables;  MORHANEX 
la  Caaada:  Atlas  Radia  Carp.  Ltd.,  Taraata  28,  Oataria 
Wont  mera  Information?  Use  post  cord  on  lost  pose. 
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Pi’entlf-a-HwII,  Inr .  SS9 

Preato  RccordlBK  Corporation .  8S 

Procreaaire  Manafartoiine  Company.,..  t54 

Pyramid  Electric  Company .  71 

Pyroferrlc  Co.,  Inr .  ZIfl 


Qaaker  City  Oessr  Worka .  248 

Quality  Products  Co . .  420 


Radiation,  Inc .  887 

RsmIIo  Cores,  Inc .  274 

Radio  Corporation  of  America 

Bark  Cover,  287,  829 

Radio  Materials  Corporation . 280 

Radio  Bereptor  Company,  Inc .  54 

RaUlway  Expresa  Ascncy, 

Air  Express  DIv .  100 

Rawaon  Electrical  Instrument  Co .  870 

Raytheon  Manufarturlny  Company .  86 

R-B-M  Dis'lalon,  Essex  Wire  Corp .  204 

Remlrr  Company,  Ltd .  400 

Reon  Resistor  Corporation .  402 

Research  Development  Manufacture,  Inr.  221 

Reslatoflex  Corporation .  800 

Rex  Rheostat  Co .  420 

Roanwcll  Corporation .  847 

Robinson  Inc.,  Edward  E .  860 

Rochester  Electronics .  420 

Royal  Metal  Mfg.  Co .  424 

Rnnxel  Cord  A  Wire  Co .  840 


Han  Fernando  Electric  Mfg.  Co .  846 

Hanborn  Company  .  82 

HanKamo  Electric  Company .  804 

Harkes  Tarxian,  Inr.,  Rectiflrr  DIv . 248 

Schmidt.  Inr.  Oco.  T .  878 

Hchuttlg  A  Co.,  Incorporated .  878 

Hclentiflr  Electric  DIv.  of  “8” 

CorriTKatcd  Quenched  Gap  Co . 804 

Hcisltron  Company  .  98 

8eeon  Metals  Corporation .  894 

Hervo  Corporation  of  America . 869 

i  Sessions  Clock  Co.,  Tynl  Rsrltch  DIv....  220 

Shakeproof,  Inc .  77 

ShislIrroM  Manufacturinc  Co .  224 

Shermisn  Paper  Products  Corp .  882 

Sigma  Instr-ument  Inc .  814 

Signal  Btnginccring  A  Mfg.  Co . 411 

Simpson  Electric  Company . 277,  281 

i  Sola  Electric  Company .  209 

Sorensen  A  Company,  Inc .  46 

I  Southco  DIv.,  South  Chester  Corp .  120 

{  Siedalty  Battery  Company .  849 

I  Spencer-Kennedy  Laboratories,  Inc . 424 

I  Sprague  Electric  Company .  0 

:  Strtekpole  Cru-bon  Co .  84 

;  Standard  Electric  Time  Co .  SO 

:  Standard  Pteso  Co . 412 

I  Strrr  Porcelain  Compruiy .  447 

Staver  Company,  Inc .  406 

I  Sterling  Transformer  Corp .  871 

I  Stevens-Arnold  Incorporated  .  414 

I  Stewrtrd  Manufacturing  Co.,  D.  M . 270 

1  Stewru-t-Speller  Associates  .  410 

I  Stoddrut  Aircraft  Radio  Co .  284 

Stone  Paper  Tube  Company,  Inc .  4S 

Stupakoir  Ceramic  A  Mrurofactniing  Co. .  807 


Stirrtevrtat  Co.,  P.  A . 847,  878 

Superior  Electric  Co .  88 

Superior  Tube  Co .  888 

Saprenitnt  Mfg.  Co .  294 

Sylvruila  Electric  Products,  Irm . 7,  818 


Trtylor  Fibre  Coraprury .  186 

I'echnltrol  Engineering  Co .  418 

Technology  Instrument  Corp . 898,  896 

Tektronix,  Inc . 810 

Telechroa  Dept.,  General  Bleetiie  Co. . . .  278 

Teletronlcs  Laboratory,  Irrc . 481,  429 

Telewave  Laboratories,  Inc .  410 

Thomas  A  Skinner  Steel  Products  Co. . .  482 

Thompson-Bremcr  A  Company . 829 

Tinker  A  Rasor .  364 


Tobe  Deutschmann  Corporation . 848,  849 


Trad  Television  Corp .  S81 

Transformer  Metal  Products  Corp . 414 

TrtursleoU  Coriroratlon .  B78 

Transistor  Products,  Ino .  849 

Transradio,  Ltd . 418 

Triad  Transformer  Mfg.  Co .  889 

Trn-Ohm  Products,  DIv.  of 

Model  Englneerlrrg  A  Mfg.,  Inc .  18fc 

Tung-Sol  Electric  Inc .  840 


Ccinite  Co.,  The .  44 

Ulanet  Company,  George .  864 

Cngar  Electric  Tools,  Inc .  864 

Cnlted-CruT  Fastener  Corp .  49 

United  Manufactaring  A  Service 

Company .  404 

United  StrUes  Gruket  Company .  488 

United  States  Radium  Corp .  884 

United  Transformer  Co. . Second  Cover 

Universal  Winding  Comprury .  841 


Vacuum  MetrGs  Corporation, 

Sub.  of  Natlorral  Research  Corp .  184 

Truilex  Corporation .  881 

Varirur  Associates .  87 

Veeder-Root,  Inc .  74 

Vlckera  Electric  Division,  Vickers,  Inc..  814 

VTctoreen  Instrument  Co .  810 

Vulcan  Electric  Company .  840 


Waldes  Kohtnoor,  Ino .  47 

Ward  Leonard  Electric  Co . 118,  110 

Warren  Wire  Company .  481 

Waterman  Products  Co.,  Inc .  860 

Waveforms,  Inc .  891 

Weekesser  Company  .  860 

Western  Gear  Works  .  316 

Western  Gold  A  Platinum  Works . 878 

Westinghouse  Electric  Corp . 98,  877,  488 

Weston  Electrical  Instrument  Corp . 102 

White  Dental  Mfg.  Co.,  B.  S. _ 844,  846,  870 

Whitehead  Stamping  Company . 426 

Whitney  Blake  Co .  848 

Williams  A  Co.,  C.  K .  849 

Winchester  Electronics,  Inc .  808 


Xcelite,  Incorporated 


889 


Zophar  Mills,  Inc 


488 


PROFESSIONAL  SERVICES . 429 
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electronics  attsmaa  ns  rsasontibllitv  far  arrsrt 
ar  amlailant. 
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Super  Davohin  Resistors 


Since  Daven  originated  the  first  pie-type 
wire  wound  resistor  more  than  a  generation  ago, 
it  has  pioneered  many  innovations  in  the  pro¬ 
duction  of  resistors. 

Today,  only  Daven  uses  a  stranded  lead  wire 
to  connect  the  resistance  wire  to  the  solder  ter¬ 
minal  of  the  Super  Davohm  Precision  Wire 
Wound  Resistor, 

As  a  result,  no  matter  how  much  strain, 
stress,  heat  or  pressure  is  applied  to  the  solder 
terminal,  no  accompanying  shock  is  put  upon 
the  fine  resistance  wire  itself,  but  is  absorbed  by 
the  heavy  lead  wire  without  adversely  affecting 
the  resistor  in  any  way. 

Therefore,  Super  Davohm  Resistors  are  sub¬ 
stantially  more  rugged  than  conventional  resis¬ 
tors  and  are  able  to  withstand  unusual  vibration, 
rough  treatment  and  abnormal  shocks. 


This  exclusive  Daven  feature,  plus  the  many 
other  quality  aspects  of  Super  Davohm  Precision 
Wire  Wound  Resistors,  makes  Daven  the  leader 
in  the  resistor  field. 

The  Super  Davohm  line  includes  resistors 
made  in  accordance  with  MILrR-93A  specifica¬ 
tions,  as  well  as  sub-miniature  units  to  give  you 
the  most  complete  selection  of  resistors  availa¬ 
ble  anywhere.  Deliveries  can  be  made  to  meet 
your  requirements. 

Write  for  assistance  with  your  problems, 
and  ask  for  a  copy  of  Daven* s  complete,  new 
brochure  on  Super  Davohm  Precision  Wire 
Wound  Resistors. 


191  CENTRAL  AVENUE,  NEWARK  4,  N.  J. 


1  HIS  IS  HOW  ITS  DONE  .  .  . 

The  etched  surface  on  the  faceplate 
of  the  metal-shell  picture  tube  (right) 
diffuses  the  reflection  from  the  lighted 
match— while  the  untreated  faceplate  of 
the  other  tube  “mirrors”  it. 

Here  is  the  answer  to  an  awkward 
problem  . . .  and  RCA  metal-shell  kine¬ 
scopes  solve  it  simply.  They  suppress 
bothersome  reflections  from  room  lights 
and  other  bright  objects.  And  they  re¬ 
produce  clear,  graphic  pictures  over  the 
entire  faceplate  area. 


Give  your  TV  line  a  powerful  new  sales 
lift.  Make  your  sets  “reflection-free”— 
with  RCA  metal-shell  kinescopes. 

For  technical  data  or  design  help, 
write  RCA,  Commercial  Engineering, 
Section  42 DR.  Or  just  call  your  nearest 
RCA  Field  OflBce: 

(EAST)  Humboldt  5-3900,  415  S.  5th  St., 
Hairiton,  N.  J. 

( MIDWEST )  Whitehall  4-2900, 589  E.  IlUnoii  St., 
Chicago,  III. 

(WEST)  Madifon  9-3671,  420  S.  San  Pedro  St., 
Loi  Angelet,  Cal. 


RCA  M«tal-Sh«ll  KInoscopos 

RCA-21AP4  ltCA-31MP4 

( magnetic-  ( electrostatic- 

focus  type)  focus  type) 

—the  picture  tubes  with  the  face¬ 
plates  that  suppress  annoying 
room  reflections 


